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(54) VIDEO SIGNAL PROCESSOR AND VIDEO SIGNAL PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a video signal processor 
that detects a flaw of an imaging device with high accuracy and 
obtains an excellent video signal by properly improving the effect of 
the flaw. 

SOLUTION: When a non-standard exposure video signal 1070 
exceeds a signal level flaw threshold value, the video signal 
processor discriminates a target pixel to be a flaw and outputs a 
signal level flaw detection signal 1081. A flaw correction means 
1090 uses a mean value of surrounding pixels to correct the flaw 
on the basis of the signal level flaw detection signal 1081. A 
standard exposure video signal 1091 after the flaw correction is 
combined with a non-standard exposure video signal 1 092 after the 
flaw correction to produce a combined video signal 1101. The 
effect of flaw of the image pickup element 1010 is improved with 
high accuracy in the unit of one pixel to obtain an excellent video 
signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A means to generate the standard exposure video signal photoed by the standard exposure time, and a 
means to generate the non-standard exposure video signal photoed by the exposure time shorter than a criterion 
to the same scene, In the video-signal processor which has a means to generate the synthetic video signal to 
which the dynamic range was expanded using said standard exposure video signal and said non-standard 
exposure video signal The video-signal processor characterized by having a crack detection means to perform 
crack detection of an image sensor based on the signal level of said non-standard exposure video signal. 
[Claim 2] The video-signal processor characterized by having a crack detection means to perform crack 
detection of said image sensor based on the signal level of the luminance signal outputted from the image 
sensor, and a crack amendment means to perform crack amendment to both a luminance signal and a color- 
difference signal based on the crack detecting signal from said crack detection means. 
[Claim 3] The video-signal processor characterized by to have an amount detection means of gain detect the 
amount of gain in the AGC processing to the video signal outputted from the image sensor, a crack detection 
means change a threshold according to said amount of gain, and perform crack detection of said image sensor, 
and a crack amendment means perform crack amendment to said video signal based on the crack detecting 
signal from said crack detection means. 

[Claim 4] The video-signal processor characterized by having the crack positional information maintenance 
means which carries out record maintenance of the crack positional information of an image sensor, and a crack 
amendment means to perform crack amendment to the video signal outputted from said image sensor based on 
said crack positional information. 

[Claim 5] The video-signal processor characterized by to have the image sensor driving means which controls 
the charge storage time of an image sensor, a crack detection means perform crack detection of said image 
sensor based on the signal level of the video signal outputted from said image sensor where said charge storage 
time is set as the shortest time amount, the crack positional-information maintenance means which carry out the 
record maintenance of the crack positional information of said image sensor, and a crack amendment means 
perform the crack amendment to said video signal based on said crack positional information. 
[Claim 6] The video-signal processor characterized by to have a crack detection means perform crack detection 
of said image sensor based on the signal level of the video signal outputted from the image sensor where the 
amount of drawing of a lens is made into max or min, the crack positional-information maintenance means 
which carry out the record maintenance of the crack positional information of said image sensor, and a crack 
amendment means perform the crack amendment to the video signal outputted from said image sensor based on 
said crack positional information. 

[Claim 7] The video-signal processor characterized by to have an amount detection means of gain detect the 
amount of gain in the AGC processing to the video signal outputted from the image sensor, a crack detection 
means change a threshold according to the amount of gain of AGC processing, and perform crack detection of 
said image sensor, and a crack amendment means perform crack amendment to said video signal based on the 
crack detecting signal from said crack detection means. 

[Claim 8] The video-signal processor characterized by to have an amount detection means of gain detect the 
amount of gain in the AGC processing to the video signal outputted from the image sensor, a crack detection 
means change a threshold according to the amount of said AGC processing of gain, and perform crack detection 
of said image sensor, the crack positional-information maintenance means that carry out the record maintenance 
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of the crack positional information of said image sensor, and a crack amendment means perform the crack 
amendment to said video signal based on said crack positional information. 

[Claim 9] A means to generate the standard exposure video signal photoed by the standard exposure time, and a 
means to generate the non-standard exposure video signal photoed by the exposure time shorter than a criterion 
to the same scene, In the video-signal processor which has a means to generate the synthetic video signal to 
which the dynamic range was expanded using said standard exposure video signal and said non-standard 
exposure video signal A crack detection means to perform crack detection of an image sensor based on the 
signal level of said non-standard exposure video signal, The video-signal processor characterized by having an 
amount detection means of gain to detect the amount of gain in the AGC processing to the video signal 
outputted from said image sensor, and a crack detection means to change a threshold according to the amount of 
gain of said AGC processing, and to perform crack detection of said image sensor. 

[Claim 10] A means to generate the standard exposure video signal photoed by the standard exposure time, and 
a means to generate the non-standard exposure video signal photoed by the exposure time shorter than a 
criterion to the same scene, In the video-signal processor which has a means to generate the synthetic video 
signal to which the dynamic range was expanded using said standard exposure video signal and said non- 
standard exposure video signal A crack detection means to perform crack detection of an image sensor based on 
the signal level of said non-standard exposure video signal, An amount detection means of gain to detect the 
amount of gain in the AGC processing to the video signal outputted from said image sensor, The video-signal 
processor characterized by having a crack detection means to change a threshold according to the amount of 
gain of said AGC processing, and to perform crack detection of said image sensor, and the crack positional 
information maintenance means which carries out record maintenance of the crack positional information of 
said image sensor. 

[Claim 11] The image processing system characterized by having a video-signal processor according to claim 1 
to 10 and a means by which said video-signal processor performs an image processing to the video signal by 
which crack amendment was carried out. 

[Claim 12] The video-signal art characterized by to perform crack detection of an image sensor based on the 
signal level of said non-standard exposure video signal in the video-signal art which generates the standard 
exposure video signal photoed by the standard exposure time, generates the non-standard exposure video signal 
photoed by the exposure time shorter than a criterion to the same scene, and generates the synthetic video signal 
to which the dynamic range was expanded using said standard exposure video signal and said non-standard 
exposure video signal. 

[Claim 13] The video-signal art characterized by performing crack detection of said image sensor based on the 
signal level of the luminance signal outputted from the image sensor, and performing crack amendment to both 
a luminance signal and a color-difference signal based on a crack detecting signal. 

[Claim 14] The video-signal art characterized by detecting the amount of gain in the AGC processing to the 
video signal outputted from the image sensor, changing a threshold according to said amount of gain, 
performing crack detection of said image sensor, and performing crack amendment to said video signal based 
on a crack detecting signal. 

[Claim 15] The video-signal art which carries out record maintenance of the crack positional information of an 
image sensor, and is characterized by performing crack amendment to the video signal outputted from said 
image sensor based on said crack positional information. 

[Claim 16] The video-signal art which controls the charge storage time of an image sensor, performs crack 
detection of said image sensor based on the signal level of the video signal outputted from said image sensor, 
carries out record maintenance of the crack positional information of said image sensor, and is characterized by 
performing crack amendment to said video signal based on said crack positional information. 
[Claim 17] The video-signal art which performs crack detection of said image sensor based on the signal level 
of the video signal outputted from the image sensor where the amount of drawing of a lens is made into max or 
min, carries out record maintenance of the crack positional information of said image sensor, and is 
characterized by performing crack amendment to the video signal outputted from said image sensor based on 
said crack positional information. 

[Claim 18] The video-signal art characterized by detecting the amount of gain in the AGC processing to the 
video signal outputted from the image sensor, changing a threshold according to the amount of gain of said 
AGC processing, performing crack detection, and performing crack amendment to said video signal based on a 
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crack detecting signal. 

[Claim 19] The video-signal writing-a prescription method which detects the amount of gain in the AGC 
processing to the video signal outputted from the image sensor, a threshold is changed according to the amount 
of gain of said AGC processing, performs crack detection, carries out record maintenance of the crack 
positional information of said image sensor, and is characterized by performing crack amendment to said video 
signal based on said crack positional information. 

[Claim 20] Generate the standard exposure video signal photoed by the standard exposure time, and the non- 
standard exposure video signal photoed by the exposure time shorter than a criterion to the same scene is 
generated. In the video-signal art which generates the synthetic video signal to which the dynamic range was 
expanded using said standard exposure video signal and said non-standard exposure video signal Crack 
detection of an image sensor is performed based on the signal level of said non-standard exposure video signal. 
The video-signal art characterized by detecting the amount of gain in the AGC processing to the video signal 
outputted from said image sensor, changing a threshold according to the amount of gain of said AGC 
processing, and performing crack detection. 

[Claim 21] Generate the standard exposure video signal photoed by the standard exposure time, and the non- 
standard exposure video signal photoed by the exposure time shorter than a criterion to the same scene is 
generated. In the video-signal art which generates the synthetic video signal to which the dynamic range was 
expanded using said standard exposure video signal and said non-standard exposure video signal Crack 
detection of an image sensor is performed based on the signal level of said non-standard exposure video signal. 
The video-signal art characterized by detecting the amount of gain in the AGC processing to the video signal 
outputted from said image sensor, changing a threshold according to the amount of gain of said AGC 
processing, performing crack detection, and carrying out record maintenance of the crack positional information 
of said image sensor. 

[Claim 22] The image-processing approach which performs crack amendment by the video-signal art according 
to claim 12 to 21 to the video signal outputted from image pick-up equipment, and is characterized by 
performing an image processing to the video signal by which crack amendment was carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the video-signal processor which detects the crack of 
the pixel which exists in solid state image sensors, such as CCD, and carries out crack amendment about a 
video-signal processor. 
[0002] 

[Description of the Prior Art] Generally, in solid state image sensors, such as CCD, carrying out image quality 
degradation according to the local crystal defect of a semi-conductor etc. is known. If there is a pixel defect by 
which fixed bias voltage will always be added to the image pick-up output according to the amount of incident 
light, since it will become the white point of high brightness and will appear on a monitoring screen, it is called 
the white crack. Moreover, the low thing of photoelectric sensitivity is called the black crack. 
[0003] JP,7-7675,A is known about detection of a pixel defect, and amendment of a pixel defect. Drawing 24 
(A) The conventional video-signal processor is explained with reference to - (C). As shown in drawing 24 (A), 
this video-signal processor consists of an image sensor 100, A/D converter 1 10, a threshold control circuit 120, 
a detector 130, and an amendment circuit 140. A/D converter 110 changes into digital value the analog signal of 
each pixel outputted from the image sensor 100. The threshold control circuit 120 calculates a threshold for an 
attention pixel to detect whether it is a crack based on the luminance signal 111 outputted from A/D converter 
1 10. A detector 130 judges the luminance signal 111 outputted from A/D converter 110 based on a threshold, 
and detects the defect of the pixel corresponding to the luminance signal 111 outputted from A/D converter 110. 
The amendment circuit 140 amends the defect of the luminance signal 111 outputted from A/D converter 110 
using the output from a detector 130. Here, turbulence of the video signal by the crack, the call, and it also only 
calls the pixel defect of an image sensor 100 a crack. In this video-signal processor, without overlooking a 
crack, since distinction of a normal signal and a crack can be performed without being based on the intensity 
level of a photographic subject, crack amendment can be performed and a good image can be obtained. 
[0004] The crack detection approach and the crack amendment approach of an image sensor in the conventional 
video-signal processor are explained in more detail. The signal level of 1 pixel has usually projected the crack 
to the circumference pixel. For this reason, when an attention pixel and the pixel of the circumference of it are 
measured and the attention pixel has projected more than fixed level, it can distinguish from a crack. The 
internal configuration of the conventional detector 130 is shown in drawing 24 (B). If the luminance signal 111 
outputted from A/D converter 1 10 is inputted, it will be delayed through flip-flops 150 and 160. An adder 180 
generates the difference of pixel Yn-1 the attention pixel Yn and 1 pixel before the attention pixel Yn on the 
basis of the attention pixel Yn. A comparator 200 compares this difference and threshold A131. An adder 170 
generates the difference of pixel Yn+1 the attention pixel Yn and 1 pixel after the attention pixel Yn. A 
comparator 190 compares this difference and threshold B132. When any difference is larger than a threshold (a 
threshold A131 or threshold B132), in the AND means 210, the attention pixel Yn is judged to be a crack. 
[0005] It controls by the conventional video-signal processor to change a threshold A131 and a threshold B132 
in the threshold control circuit 120 according to the intensity level of a luminance signal 111. For example, 
when the intensity level of a luminance signal 1 1 1 is high, the amount of protrusions of the brightness of the 
pixel which is a crack (difference of an attention pixel and a circumference pixel) itself does not become a not 
much big value under the effect of a gamma correction. However, at the time of low brightness, the amount of 
protrusions of the brightness of the pixel which is a crack (difference of an attention pixel and a circumference 
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pixel) becomes large. Therefore, in the threshold control circuit 120, a threshold A131 and a threshold B132 are 
made small compared with the time of low brightness according to the intensity level of a luminance signal 111 
at the time of high brightness. At the time of low brightness, a property like a reverse gamma property is given 
so that it may become large about a threshold A131 and a threshold B132 compared with the time of high 
brightness. Thus, the threshold (a threshold A131 and threshold B132) of the amount of protrusions of 
brightness for distinguishing the pixel corresponding to the luminance signal 111 outputted from A/D converter 
110 from a crack (difference of an attention pixel and a circumference pixel) is changed according to the 
intensity level of a luminance signal 111. The attention pixel Yn exceeding this threshold A131 and threshold 
B132 is judged to be a crack. When judged with a crack, the pixel Yn judged to be a crack is replaced and 
amended by the average of a circumference pixel in the amendment circuit 140. The amendment circuit 140 
consists of a flip-flop 220, a flip-flop 230, an adder 240, and a selector means 250, as shown in drawing 24 (C). 
When the attention pixel Yn is not a crack, it outputs as it is. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when adapted for the video-signal processor which 
compounds the non-standard exposure time photoed by the exposure time shorter than a standard exposure 
video signal and a criterion in the conventional crack amendment approach, and generates the video signal of an 
extensive dynamic range, it is necessary to establish a crack detection means to each video signal with which 
the exposure times differ, and there is a problem of leading to increase of a circuit scale. 

[0007] Moreover, in the case of a veneer color camera, the color filter is stuck on CCD, and in order to detect a 
crack per pixel, it is necessary to compare with the pixel of the same color. It is necessary to use the 
circumference pixel in every other line for the circumference pixel in every other pixel, and a perpendicular 
direction horizontally. Therefore, there is also a problem that the distance to a circumference pixel becomes far 
and the circuit scale of a crack detector becomes large. 

[0008] Moreover, after LPF (low pass filter) generates a luminance signal, when performing crack detection 
from the video signal of an image sensor output, a crack will spread in a circumference pixel under the effect of 
LPF. Only a luminance signal performs crack detection and a color-difference signal is not amended only by 
only a luminance signal carrying out crack amendment of the pixel judged to be a crack by the average of a 
circumference pixel. Therefore, there was also a trouble that a false color signal arose on a screen under the 
effect of a crack. 

[0009] Furthermore, since the crack was detected by the comparison with a circumference pixel and an attention 
pixel, it was difficult to distinguish a crack correctly in the photographic subject of a fine pattern. For example, 
by the conventional crack detection approach, the random noise component contained in a video signal is 
[ incorrect-] easy to recognize to be a crack, and has the problem of being easy to be amended by the average of 
a surrounding pixel etc. accidentally. Moreover, when image processings, such as profile amendment 
processing, are performed to a video signal including a crack, there is also a problem that a crack may be 
emphasized further. Furthermore, since signal level is changed when the video signal including a crack is 
influenced of AGC (Auto Gain Control) processing, there is also a problem that it will become still more 
difficult to judge whether it is a crack. 

[0010] In this invention, solving the above-mentioned conventional problem and suppressing the increment in a 
circuit scale, the precision of crack detection of an image sensor is raised and it aims at offering the video-signal 
equipment with which the crack of an image sensor is appropriately amended and a good video signal is 
acquired. 
[0011] 

[Means for Solving the Problem] A means to generate the standard exposure video signal photoed by the 
standard exposure time in this invention in order to solve the above-mentioned technical problem, A means to 
generate the non-standard exposure video signal photoed by the exposure time shorter than a criterion to the 
same scene, It considered as the configuration equipped with a crack detection means to perform crack 
detection of an image sensor to the video-signal processor which has a means to generate the synthetic video 
signal to which the dynamic range was expanded using the standard exposure video signal and the non-standard 
exposure video signal based on the signal level of a non-standard exposure video signal. Thus, since the crack 
of an image sensor can be amended with a sufficient precision per 1 pixel by having constituted, a good video 
signal is acquired. 
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[0012] Moreover, it had a crack detection means to perform crack detection of an image sensor based on the 
signal level of the luminance signal outputted from the image sensor, and a crack amendment means to perform 
crack amendment to both a luminance signal and a color-difference signal based on the crack detecting signal 
from a crack detection means. Thus, the crack of an image sensor can be amended with a sufficient precision, 
suppressing the increment in a circuit scale by having constituted. 

[0013] Moreover, it had an amount detection means of gain to detect the amount of gain in the AGC processing 
to the video signal outputted from the image sensor, a crack detection means to change a threshold according to 
the amount of gain, and to perform crack detection of an image sensor, and a crack amendment means to 
perform crack amendment to a video signal based on the crack detecting signal from a crack detection means. 
Thus, by having constituted, suitable crack detection according to the amount of gain of AGC processing can be 
performed. 

[0014] Moreover, it had the crack positional information maintenance means which carries out record 
maintenance of the crack positional information of an image sensor, and a crack amendment means to perform 
crack amendment to the video signal outputted from the image sensor based on crack positional information. 
Thus, even if it is the random noise component contained in a video signal by having constituted, it can prevent 
incorrect-detecting with a crack. 

[0015] Moreover, it had the image sensor driving means which controls the charge storage time of an image 
sensor, a crack detection means perform crack detection of an image sensor based on the signal level of the 
video signal outputted from said image sensor where the charge storage time is set as the shortest time amount, 
the crack positional-information maintenance means which carries out record maintenance of the crack 
positional information of an image sensor, and a crack amendment means performed crack amendment to a 
video signal based on crack positional information. Thus, by having constituted, the white crack of an image 
sensor can be appropriately detected per 1 pixel, and the good video signal which amended the white crack with 
a sufficient precision is acquired. 

[0016] Moreover, it had a crack detection means perform crack detection of an image sensor based on the signal 
level of the video signal outputted from the image sensor where the amount of drawing of a lens is made into 
max or min, the crack positional information maintenance means which carries out record maintenance of the 
crack positional information of an image sensor, and a crack amendment means performed crack amendment to 
the video signal outputted from the image sensor based on crack positional information. Thus, by having 
constituted, the white crack of an image sensor can be appropriately detected per 1 pixel, and the good video 
signal which amended the white crack with a sufficient precision is acquired. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail, 
referring to drawing 1 - drawing 23 . 

[0017] (Gestalt of the 1st operation) The gestalt of operation of the 1st of this invention is a video-signal 
processor which detects and corrects the crack of an image sensor, when compounding a standard exposure 
video signal and a non-standard exposure video signal per frame and generating the video signal of an extensive 
dynamic range. 

[0018] Drawing 1 is the functional block diagram of the video- signal processor in the gestalt of operation of the 
1st of this invention. In drawing 1 , an image sensor 1010 is a component which changes the quantity of light 
into an electrical signal, and outputs two kinds of video signals, the standard exposure time and the non- 
standard exposure time, by turns per frame. The image sensor driving means 1 020 is a means to generate an 
exposure-time recognition signal while driving an image sensor. The pretreatment means 1030 is a means to 
remove the reset noise of an image sensor output, to perform amplitude adjustment, and to clamp. A/D 
converter 1040 is a means to change the output of the pretreatment means 1030 into a digital signal. The 
synchronization means 1050 is a means to output the standard exposure video signal 1060 and the non-standard 
exposure video signal 1070 to the same timing. The signal level crack detection means 1080 is a means to 
perform crack detection of an image sensor 1010 and to generate the signal level crack detecting signal 1081. 
The crack amendment means 1090 is a means to amend the crack of an image sensor 1010. The video-signal 
composition means 1 100 is a means to compound the standard exposure video signal 1060 and the non-standard 
exposure video signal 1070 according to signal level, and to generate the synthetic video signal 1 101. The 
camera process 1200 is a means to generate a luminance signal and a color-difference signal and to perform a 
gamma correction, profile amendment, etc. Drawing 2 is drawing showing an exposure-time recognition signal. 
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[0019] Drawing 3 (A) is the block diagram showing a synchronization means. Drawing 3 (B) is drawing 
showing an A/D-converter output. Drawing 3 (C) is drawing showing a memory means output. Drawing 3 (D) 
is drawing showing an exposure-time recognition signal. Drawing 3 (E) is drawing showing a non-standard 
exposure video signal. Drawing 3 (F) is drawing showing a standard exposure video signal. In drawing 3 , the 
memory means 1051 1 is a means to delay the video signal of an A/D-converter output by one frame. The 
selector means 10513 and 10514 are means to change an A/D-converter output and a memory means output 
with an exposure-time recognition signal, to divide into a standard exposure video signal and a non-standard 
exposure video signal, and to output to the same timing. 

[0020] Drawing 4 is drawing showing the condition of a standard exposure video signal and a non-standard 
exposure video signal in case there is no crack in an image sensor output. Drawing 5 is drawing showing the 
relation of a signal level crack threshold with a standard exposure video signal and a non-standard exposure 
video signal in case a crack is in an image sensor output. Drawing 6 is drawing showing the configuration of a 
signal level crack detection means. Drawing 7 is drawing showing the configuration of a crack amendment 
means. Drawing 8 is drawing showing the situation of a standard exposure video signal in case the crack of an 
image sensor has been improved, and a non-standard exposure video signal. 

[0021] Drawing 9 (A) is drawing showing the property of a standard exposure video signal (LONG). Drawing 9 
(B) is drawing showing the property of a non-standard exposure video signal (SHORT). Drawing 9 (C) is 
drawing showing the property at the time of adding offset (OFSET1) to a non-standard exposure video signal. 
Drawing 9 (D) is drawing showing composition of a standard exposure video signal and a non-standard 
exposure video signal. Drawing 9 (E) is drawing showing the property of a video-signal composition control 
signal. Drawing 9 (F) is drawing showing the property of a synthetic video signal. 

[0022] Actuation of the video-signal processor in the gestalt of operation of the 1st of this invention constituted 
as mentioned above is explained. First, how to generate a standard exposure video signal and a non-standard 
exposure video signal is explained. The image sensor 1010 shown in drawing 1 is driven by the image sensor 
driving means 1020, and changes the quantity of light into an electrical signal. As shown in drawing 2 (A), the 
image sensor driving means 1020 generates the exposure-time recognition signal 1021 which shows the 
exposure time, while driving an image sensor 1010. 

[0023] The pretreatment means 1030 shown in drawing 1 consists of a CDS circuit, an AGC circuit, a clamping 
circuit, etc. In a CDS circuit, a correlation duplex sampling removes the reset noise of the analog video signal of 
an image sensor output. In an AGC circuit, to the analog video signal with which the noise component was 
removed, it clamps in order to carry out A/D conversion. A/D converter 1 040 changes the clamped analog video 
signal into a digital video signal. 

[0024] Actuation of the synchronization means 1050 shown in drawing 1 is explained. The synchronization 
means 1050 consists of the memory means 1051 1 and the selector means 10513 and 10514 for delaying a video 
signal by one frame, as shown in drawing 3 (A). The A/D-converter output 1041 is given to the memory means 
1051 1 and the selector means 10513 and 10514. The video signal with which the exposure times outputted by 
turns for every frame as shown in drawing 3 (B) differ is delayed with the memory means 1051 1 by one frame, 
as shown in drawing 3 (C). The memory means output 10512 is given to the selector means 10513 and the 
selector means 10514. 

[0025] Furthermore, with the synchronization means 1050, as shown in drawing 3 (A), the selector means 
10513 and the selector means 10514 are switched with the exposure- time recognition signal 1021. For example, 
with the selector means 10513, when the exposure-time recognition signal 1021 is 10, the A/D-converter output 
1041 is outputted, and when the exposure-time recognition signal 1021 is 1, the memory means output 10512 is 
outputted. Moreover, with the selector means 10514, when the exposure-time recognition signal 1021 is 10, the 
memory means output 10512 is outputted, and when the exposure-time recognition signal 1021 is 1 , the A/D- 
converter output 1041 is outputted. 

[0026] Under the present circumstances, as shown in drawing 3 (D), when weighting of the exposure-time 
recognition signal 1021 is carried out according to the exposure time and the A/D-converter output 1041 
corresponds to the standard exposure video signal 1060, the exposure-time recognition signal 1021 is set to 10, 
and when it corresponds to the non-standard exposure video signal 1070, it is made for the exposure-time 
recognition signal 1021 to be set to 1. Then, as shown in drawing 3 (E) and (F), selector means 10513 output 
always serves as the standard exposure video signal 1060 (LONG), it becomes the non-standard exposure video 
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signal 1070 (SHORT), separates into two lines, and selector means 10514 output can always be outputted to the 
same timing. Thus, with the synchronization means 1050 of drawing 1 , synchronization of the standard 
exposure video signal 1060 and the non-standard exposure video signal 1070 is performed. 
[0027] The signal level crack detection means 1080 shown [ 2nd ] in drawing 1 explains how to perform crack 
detection of an image sensor 1010, from the non-standard exposure video signal 1070. For example, the 
exposure ratio (standard exposure video-signal 1060/ non-standard exposure video signal 1070) of the standard 
exposure video signal 1060 of drawing 1 and the non-standard exposure video signal 1070 presupposes that it is 
10. If there is no crack in an image sensor, the signal level of the standard exposure video signal 1060 and the 
non-standard exposure video signal 1070 comes to be shown in drawing 4 , respectively. 

[0028] However, when a crack is in an image sensor 1010, in order not to depend for the signal level of a crack 
on the exposure time, even if it is the non-standard exposure video signal 1070, as shown in drawing 5 , the 
pixel which signal level projected will appear. In order to detect this crack, the signal level crack detection 
means 1080 is constituted as shown in drawing 6 . From the signal level of the non-standard exposure video 
signal 1070, the signal level for distinguishing from a crack is set as the signal level crack threshold 1083. This 
signal level crack threshold 1083 is compared with the non-standard exposure video signal 1070. The result will 
judge the attention pixel for crack detection to be a crack, if it is > (non-standard exposure video signal 1070) 
(signal level crack threshold 1083). 

[0029] With image pick-up equipment which compounds the video signal which photoed the same scene by the 
different exposure time, and compounds the image of one sheet, the exposure time is automatically adjusted so 
that the non-standard exposure video signal 1070 may not be saturated. Therefore, what is necessary is just to 
somewhat set up lowness rather than the maximum (saturation level) of the signal level to which the non- 
standard exposure video signal 1070 can take the signal level crack threshold 1083. 

[0030] For example, if the maximum (saturation level) of the signal level of the standard exposure video signal 
1060 and the non-standard exposure video signal 1070 is 10000 as shown in drawing 5 , it will be set as the 
somewhat lower value 9000. Since signal level has projected the pixel with the crack of an image sensor 1010 
even if it is the non-standard exposure video signal 1 070 as shown in drawing 5 , the pixel Sn of the signal level 
beyond the signal level crack threshold 1083 (= 9000) can be judged to be a crack. Therefore, it outputs to the 
crack amendment means 1090 shown in drawing 1 by making this information into the signal level crack 
detecting signal 1081. Under the present circumstances, the standard exposure video signal 1060 and the non- 
standard exposure video signal 1070 are the synchronization means 1050 of drawing 1 , and they are adjusted so 
that the phase for every pixel may suit. Therefore, it can be considered that Pixel Sn and the pixel Ln of the 
standard exposure video signal 1060 which has a relation in phase are also cracks. 

[0031] How to amend [ 3rd ] a crack is explained. The crack amendment means 1090 shown in drawing 1 
consists of flip-flops 1093-1096, adders 1097 and 1098, and selector means 10971 and 10981, as shown in 
drawing 7 . With the crack amendment means 1090 shown in drawing 7 , crack amendment of the attention 
pixels Sn and Ln distinguished from the crack is carried out using the average of a circumference pixel based on 
the signal level crack detecting signal 1081. Signal level can be set to 10000, and as shown in drawing 8 , the 
pixel Sn which has projected compared with the circumference pixel and was judged to be a crack, i.e., the pixel 
of the non-standard exposure video signal 1 070, and the pixel Ln of the standard exposure video signal 1 060 
can be amended, respectively so that it may be set to Ln=100 and Sn=10. 

[0032] Thus, since crack amendment can be performed per 1 pixel on the basis of the signal level of the non- 
standard exposure video signal 1070, accurate crack detection can be performed and suitable crack amendment 
can be performed. Moreover, the crack of the standard exposure video signal 1 060 can also be amended on the 
basis of the signal level crack detecting signal 1081 on the basis of the non-standard exposure video signal 
1070. Consequently, if there is one signal level crack detection means 1080 only to the non-standard exposure 
video signal 1070, it can also amend the crack of the standard exposure video signal 1060, and can prevent 
increase of a circuit scale. Therefore, also in the latter video-signal composition means 1 100 and the latter 
camera process 1200 which are shown in drawing 1 , since signal processing can be carried out based on the 
video signal which mitigated the effect of the crack of an image sensor 1010, a good video signal can be 
acquired. 

[0033] How to compound the standard exposure video signal and non-standard exposure video signal after 
crack amendment is explained to the 4th. It compounds, as the standard exposure video signal 1091 after crack 
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amendment was carried out with the crack amendment means 1090 of drawing 1 , and the non-standard 
exposure video signal 1092 after crack amendment are shown in drawing 9 according to the signal level of a 
video signal. In drawing 9 , since the exposure time is longer than the non-standard exposure video signal 1092, 
the standard exposure video signal 1091 is called LONG. Since the exposure time is conversely short, the non- 
standard exposure video signal 1092 is made to be referred to as SHORT. Drawing 9 (A) is drawing showing 
the input-output behavioral characteristics of LONG. An output will tend to be saturated with constant value if, 
as for LONG, the amount of incident light exceeds the saturation quantity of light. However, the video signal of 
the usual criterion is acquired to the saturation quantity of light. Drawing 9 (B) is drawing showing the input- 
output behavioral characteristics of SHORT. Only the part can raise the amount of incident light with which an 
image sensor is saturated by SHORT's making shutter time amount shorter than standard exposure, or lowering 
sensibility from LONG. However, the part with few amounts of incident light of SHORT has bad S/N, and 
tends to carry out black crushing. 

[0034] Then, the dynamic range of a video signal is expanded using these two properties. For example, only 
LONG is outputted in the field in which LONG is not saturated. In the field (MIX field) in which LONG begins 
to be saturated, the value which divided LONG and SHORT interiorly by K (video-signal composite signal) is 
considered as an output. It controls by the field in which LONG was saturated completely to output only 
SHORT. 

[0035] The synthetic video signal 1 101 is set to OUT. Initiation level of a MIX field is set to Yth. Saturation 
level of LONG is set to SAT. LONG and SHORT are made to cross in a MIX field, and the offset value for 
making a video signal compound smoothly is set to OFSET1. K is made into a video-signal composition control 
signal. K is a control signal for making it change smoothly so that it may be set to LONG at the minimum of a 
MIX field and it may be set to SHORT in an upper limit. 

[0036] The situation of SHORT+OFSET1 is shown in drawing 9 (C). The situation of the video-signal 
composition by the control using K is shown in drawing 9 (D). The property of K (video-signal composition 
control signal) is shown in drawing 9 (E). The synthetic video signal 1 101 finally acquired by drawing 9 (F) is 
shown. 

[0037] In LONG<=Yth (the field, K= 0 with which LONG is not saturated), it will become OUT=LONG if the 
control using K is expressed with a formula. In Yth<=LONG<=SAT (a MIX field, 0<=K<=1), it is OUT=(l-K) 
xLONG+Kx (SHORT+OFSET1). 
It becomes. However, K=(LONG-Yth)/(SAT-Yth) 

It comes out. In LONG>=SAT (the field, K= 1 with which LONG was saturated), it becomes 
OUT=SHORT+OFSETl . 

[0038] Thus, after performing crack amendment to the crack of an image sensor 1010, the synthetic video signal 
1 101 of a good extensive dynamic range with little effect of a crack can be acquired by compounding the video 
signal with which the exposure times differ. Moreover, the crack of the standard exposure video signal 1060 is 
also improvable on the basis of the signal level crack detecting signal 1081 on the basis of the non-standard 
exposure video signal 1070. Therefore, that there should be only one non-standard exposure video signal 1070, 
since the signal level crack detection means 1080 does not need to prepare two crack detectors, it can prevent 
the increment in a circuit scale. 

[0039] Moreover, if it applies to the camera of 3 plate methods, the effectiveness which prevents the increment 
in a circuit scale further will become large. Moreover, also in the latter video-signal composition means 1 100 
and the latter camera process 1200, since signal processing can be carried out based on the video signal which 
mitigated the effect of the crack of an image sensor 1010, a good video signal can be acquired. Therefore, since 
suitable crack amendment has been performed even if it is a fine photographic subject, even if it performs 
luminance-signal generation, color-difference-signal generation, etc. in the camera process 1 200, for the output, 
a good image without the effect of the crack of an image sensor of an extensive dynamic range can be obtained. 
[0040] Moreover, since an image processing is possible based on the video signal with which crack amendment 
was made with a sufficient precision also when it constitutes an image processing system using camera process 
1200 output, an accurate image processing can be performed. In addition, although processing of a frame unit 
was explained, processing with the same said of video-signal processing of a 1 -pixel unit, the Rhine unit, or a 
field unit can be performed here. 

[0041] As mentioned above, with the gestalt of operation of the 1st of this invention, since it considered as the 
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configuration which detects and corrects the crack of an image sensor when a standard exposure video signal 
and a non-standard exposure video signal were compounded for a video-signal processor per frame and the 
video signal of an extensive dynamic range was generated, the crack of an image sensor can be amended with a 
sufficient precision per 1 pixel, and a good video signal is acquired. 

[0042] (Gestalt of the 2nd operation) The gestalt of operation of the 2nd of this invention is a video-signal 
processor which performs crack detection of an image sensor based on the signal level of a luminance signal, 
and carries out crack amendment to both a luminance signal and a color-difference signal based on a crack 
detecting signal. 

[0043] Drawing 1 0 is the block diagram showing the configuration of the video-signal processor in the gestalt 
of operation of the 2nd of this invention. In drawing 10 , an image sensor 1010 is a means to picturize the image 
of one sheet for every field, and to output a video signal for every line like usual image pick-up equipment. The 
image sensor driving means 1020 is a means to drive an image sensor. The pretreatment means 1030 is a means 
to remove the reset noise of an image sensor output, to perform amplitude adjustment, and to clamp. The 
pretreatment means 1030 consists of a CDS circuit which removes the reset noise of the analog video signal of 
image sensor 1010 output, an AGC circuit which performs amplitude adjustment so that the analog video signal 
with which the noise component was removed may hold a constant signal level, and a circuit clamped in order 
to carry out A/D conversion to the analog video signal by which amplitude adjustment was carried out. A/D 
converter 1040 is a means to change the output of the pretreatment means 1030 into a digital signal. The camera 
process 1200 is a means to generate a luminance signal and a color-difference signal, to perform crack 
amendment of image sensor 1010 output, and to perform profile amendment etc. 

[0044] Drawing 1 1 is drawing showing the configuration of the camera process of the video-signal processor in 
the gestalt of operation of the 2nd of this invention. In drawing 1 1 , LPF1201 is an arithmetic circuit which 
extracts a luminance signal from an A/D-converter output. BPF1202 is an arithmetic circuit which extracts a 
color-difference signal from an A/D-converter output. The brightness crack detection means 1203 is a means to 
detect a crack from a luminance signal. The brightness crack amendment means 1204 is a means to amend the 
crack of a luminance signal based on a crack detecting signal. The color difference crack amendment means 
1206 is a means to amend the crack of a color-difference signal based on a crack detecting signal. The camera 
signal-processing means 1205 is a means to compound a video signal from the luminance signal and color- 
difference signal after crack amendment. 

[0045] Drawing 12 (A) is drawing showing a color filter array in case an image sensor is the complementary 
color. Drawing 12 (B) is drawing showing an image sensor output in case an image sensor is the 
complementary color. Drawing 1 3 R> 3 (A) is drawing showing signs that a crack is included in an image 
sensor. Drawing 13 (B) is drawing showing having the influence of a crack on a luminance signal, when a crack 
is in an image sensor. Drawing 13 R> 3 (C) is drawing showing having the influence of a crack on a color- 
difference signal, when a crack is in an image sensor. 

[0046] Drawing 14 (A) is drawing showing the configuration of a brightness crack detection means. Drawin g 
14 (B) is drawing showing the configuration of a brightness crack amendment means. In drawing 14 , the 
median generation means 12032 is a means to generate the median (median) of the field of arbitration based on 
a luminance signal 1201 1 . difference — the generation means 12033 is a means to ask for the difference of the 
pixel a median (median) and for crack detection. A comparator 12034 is a means to compare difference with a 
median threshold and to distinguish the case where difference is large from a crack. 

[0047] Drawing 15 (A) is drawing showing signs that a crack is in the luminance signal of the level 3-pixel x 

perpendicular of three lines. Drawing 15 (B) is drawing showing the situation of crack amendment of the 

luminance signal of the level 3 -pixel x perpendicular of three lines. Drawing 1 5 (C) is drawing showing signs 

that a crack is in the color-difference signal of the level 5-pixel x perpendicular of five lines. 

[0048] Drawing 16 (A) is drawing showing the configuration of a color difference crack amendment means. 

Drawing 16 (B) is drawing showing signs that a crack is in a color-difference signal. Drawing 16 (C) is drawing 

showing the situation of crack amendment of the color-difference signal of the level 5-pixel x perpendicular of 

one line. In drawing 16 , a flip-flop 12062 - a flip-flop 12065 are means to delay a color-difference signal. An 

adder 12066 is a means to add the color-difference signal with which phases differ. The selector means 12067 is 

a means which replaces the color-difference signal of a crack location by the average of order. 

[0049] Actuation of the video-signal processor in the gestalt of operation of the 2nd of this invention constituted 
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as mentioned above is explained. The camera process 1200 shown in drawing 10 consists of LPF1201, 
BPF2102, the brightness crack detection means 1203, a brightness crack amendment means 1204, a color 
difference crack amendment means 1206, and a camera signal-processing means 1205, as shown in drawing 
1 1 . The image sensor 1010 in case a color filter is the complementary color is shown in drawing 1212 (A). In 
that by which the color filter of the complementary color is stuck on the image sensor, as shown in drawing 12 
(A), the color filter of Cy, Ye, Mg, and G is stuck. An image sensor 1010 is driven by the image sensor driving 
means 1020, and as shown in drawing 12 (B), it adds and outputs Rhine of the upper and lower sides of drawing 
12(A). 

[0050] First, the generation method of a luminance signal and a color-difference signal is explained. LPF1201 is 
[0051] to image sensor 1010 output as shown in drawing 12 (B). Luminance-signal 1201 1=(Y e+Mg)+(Cy+G) 
Signal processing to say is performed and a luminance signal 1201 1 is generated. In addition, a luminance 
signal 1201 1 can also be expressed like luminance-signal 1201 1=2R+3G+2B. However, it is 
Ye=G+RMg=R+BCy=G+B . 

[0052] Moreover, BPF1202 is color-difference-signal 12021=(Ye+Mg)-(Cy+G)=2 R-G color-difference-signal 
12021=(Ye+G)-(Cy+Mg)= to image sensor 1010 output like drawing 12 (B). - (2B-G) 

Signal processing to say is performed and a color-difference signal 12021 is generated. (2 R-G) and - (2B-G) 
are generated at intervals of a line. 

[0053] The crack detection approach is explained to the 2nd. The case where a crack is in drawing 13 (A), (B), 
and (C) at image sensor 1010 output is shown. The case of output XI 1-X56 of an image sensor 1010 is shown 
in drawing 13 (A). The case where a luminance signal is generated from XI 1 [of drawing 13 R> 3 (A) ] - X33 
part to drawing 13 (B) is shown. The case where a color-difference signal is generated from XI 1 [of drawing 
13 (A) ] - X33 part to drawing 13 (C) is shown, when XI 3 of image sensor 1010 output is a crack, when a 
luminance signal 2101 1 is generated from the output of an image sensor 1010, it is shown in drawing 13 (B) by 
LPF1201 of the camera process 1200 — as — the pixel of a crack — XI 3 — containing (X12+X13) — it will 
spread in 2 pixels of (X13+X14). Moreover, also when BPF1202 of the camera process 1200 generates a color- 
difference signal, the crack will be set to (X13-X12) and (X13-X14), and the effect of a crack will remain also 
in a color-difference signal. 

[0054] So, in the camera process 1200 shown in drawing 10 , a crack is detected based on a luminance signal 
1201 1, and crack amendment to both a luminance signal 1201 1 and the color-difference signal 12021 is 
performed, the brightness crack detection means 1203 is shown in drawing 14 (A) — as — the median generation 
means 12032 and difference — it consists of a generation means 12033 and a comparator 12034. Based on a 
luminance signal 1201 1 , the median (median) of the field of arbitration is generated with the median generation 
means 12032. the difference of this median (median) and the pixel for crack detection — difference — it asks 
with the generation means 12033. The case where this difference is larger than the crack threshold median level 
1 2035 is judged to be a crack. 

[0055] The median generation means 12032 generates a median (median) on the basis of the pixel (pixel 
location Yn and Rhine severalNs, an intensity level = 220) of the center of the field of the level 3-pixel x 
perpendicular of three lines as shown in drawing 15 (A). In that case, a median (median) is set to 104 as shown 
in drawing 15 (B). Under the present circumstances, like drawing 15 (A), if the crack threshold median level 
12035 is set as 200, since the intensity level has projected from the surrounding pixel, the pixel of a crack can 
be distinguished as a crack. 

[0056] The positional information of the pixel judged to be a crack is outputted to the brightness crack 
amendment means 1204 as a brightness crack detecting signal 12031. The median (median) generated with the 
median generation means 12032 with it is outputted to the brightness crack amendment means 1204 as a median 
signal 120321. 

[0057] The crack amendment approach is explained to the 3rd. With the brightness crack amendment means 
1204 shown in drawing 14 (B), the selector means 1042 is switched based on the brightness crack detecting 
signal 12031. The pixel distinguished from the crack carries out crack amendment by the median signal 120321. 
In not being a crack, it outputs a luminance signal 1201 1 to the camera signal-processing means 1205 as it is. 
Thereby, as shown in drawing 15 (B), a crack like drawing 15 (A) contained in a luminance signal 1201 1 can be 
amended. 

[0058] In addition, crack amendment also of Rhine several[ pixel location Yn-1 and ] Ns and the pixel in 
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intensity-level =210 can be carried out similarly. However, like drawing 15 (C), since the color only with 1 
same time of two lines does not appear, in order to carry out crack amendment using a median (median), the 
crack amendment in the case of a color-difference signal 12021 needs many two more Rhine memory, and leads 
to the increment in a circuit scale like crack detection of a luminance signal 1201 1 , compared with the crack 
detection in the case of a luminance signal 1201 1. 

[0059] Then, the color difference crack amendment means 1206 also amends the crack included in a color- 
difference signal 12021 based on the brightness crack detecting signal 12031 detected with the brightness crack 
detection means 1203. The configuration of the color difference crack amendment means 1206 is shown in 
drawing 16 (A). The color difference crack amendment means 1206 is constituted by the flip-flop 12062 - the 
flip-flop 12065, the adder 12066, and the selector means 12067. 

[0060] When a luminance signal 1201 1 is a crack like drawing 13 (B), the color-difference signal 12021 which 
has the same phase relation also becomes a crack as shown in drawing 13 (C). Therefore, the brightness crack 
detecting signal 12031 can carry out crack amendment of the pixel judged to be a crack with the color 
difference crack amendment means 1206 using the average of 2 pixels around the pixel for crack amendment. 
Thus, if the brightness crack detection means 1203 is formed only in a luminance signal 1201 1 , amendment of 
the crack included in a color-difference signal 12021 can also be performed. Therefore, for camera process 1200 
output, a good video signal without the effect of the crack of an image sensor can be acquired. Moreover, since 
it is not necessary to a color-difference signal 12021 to establish a crack detection means, when attaining LSI- 
ization of a circuit, since it does not lead to the increment in a circuit scale, it is advantageous. 
[0061] Moreover, since an image processing is possible based on the video signal with which crack amendment 
was made with a sufficient precision also when it constitutes an image processing system using camera process 
1200 output, an accurate image processing can be performed. 

[0062] In addition, although the image sensor of the complementary color was described here, the case of the 
image sensor of primary color can also constitute the video-signal processor which can perform crack detection 
and crack amendment of an image sensor similarly. 

[0063] As mentioned above, with the gestalt of operation of the 2nd of this invention, the crack of an image 
sensor can be amended with a sufficient precision, suppressing the increment in a circuit scale, since the video- 
signal processor was considered as the configuration which performs crack detection of an image sensor based 
on the signal level of a luminance signal, and carries out crack amendment to both a luminance signal and a 
color-difference signal based on a crack detecting signal. 

[0064] (Gestalt of the 3rd operation) The gestalt of operation of the 3rd of this invention is a video-signal 
processor which detects the amount of gain in the AGC processing to a video signal, performs crack detection 
according to the amount of gain, and performs crack amendment to a video signal including a crack. 
[0065] Drawing 17 is the block diagram showing the configuration of the video-signal processor in the gestalt 
of operation of the 3rd of this invention. In drawing 17 , an image sensor 1010 is a means to picturize the image 
of one sheet for every field, and to output a video signal for every line like usual image pick-up equipment. The 
image sensor driving means 1020 is a means to drive an image sensor. The pretreatment means 1030 is a means 
to remove the reset noise of an image sensor output, to perform amplitude adjustment, and to clamp. The 
pretreatment means 1030 consists of a CDS circuit which removes the reset noise of the analog video signal of 
image sensor 1010 output, an AGC circuit which performs amplitude adjustment so that the analog video signal 
with which the noise component was removed may hold a constant signal level, and a circuit clamped in order 
to carry out A/D conversion to the analog video signal by which amplitude adjustment was carried out. A/D 
converter 1040 is a means to change the output of the pretreatment means 1030 into a digital signal. The 
amount detection means 1300 of gain is a means to detect the amount of gain in AGC processing with the 
pretreatment means 1030, and to generate the amount detecting signal of gain. The camera process 1200 is a 
means to generate a luminance signal and a color-difference signal, to perform crack amendment of image 
sensor 1010 output, and to perform profile amendment etc. 

[0066] Drawing 1 8 (A) is drawing showing the configuration of the camera process in the gestalt of the 3rd 
operation. Drawing 1 8 (B) is drawing showing the signal level of a video signal and crack threshold median 
level which are influenced of AGC. In drawing 18 , LPF1201 is an arithmetic circuit which extracts a luminance 
signal. BPF1202 is an arithmetic circuit which extracts a color-difference signal. The brightness crack detection 
means 1203 is a means to detect a crack from a luminance signal. The brightness crack amendment means 1204 
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is a means to amend the crack of a luminance signal based on a crack detecting signal. The color difference 
crack amendment means 1206 is a means to amend the crack of a color-difference signal based on a crack 
detecting signal. The camera signal-processing means 1205 is a means to compound a video signal from the 
luminance signal and color-difference signal after crack amendment. 

[0067] Actuation of the video-signal processor in the gestalt of operation of the 3rd of this invention constituted 
as mentioned above is explained. With the amount detection means 1300 of gain shown in drawing 17 , the 
amount of gain in AGC processing is computed, and it outputs to the brightness crack detection means 1203 
shown in drawing 1 8 (A) by making the amount of gain into the amount detecting signal 1301 of gain. When 
performing white crack detection of an image sensor and the output level of the amount detecting signal 1301 of 
gain in AGC processing is large, it controls by the brightness crack detection means 1203 shown in drawing 18 
(A) based on the amount detecting signal of gain to enlarge crack threshold median level 12035 to be shown in 
drawing 18 (B). 

[0068] When a photographic subject is dark, the amount of gain of AGC becomes large. When the amount of 
gain of AGC is large, the signal level of the circumference pixel of the pixel for crack detection also goes up by 
effect of the gain of AGC. The median (median) of the video signal of the crack amendment object domain 
shown in drawing 15 (A) also becomes large under the effect of the gain of AGC. Then, crack threshold median 
level 12035 is also enlarged according to the amount of gain of AGC. Suitable crack detection can be performed 
without being influenced by fluctuation of the amount of gain of AGC by doing so. Consequently, even if it 
performs various signal processing with the latter camera signal-processing means 1205, a good video signal 
can be acquired. 

[0069] In addition, not the crack detection by the median but when only performing crack detection on the basis 
of the signal level of a video signal, it can process similarly. As shown in drawing 18 (B), when the amount 
detecting signal of gain is large, signal level made into the criteria of crack detection is enlarged. What is 
necessary is just to make small signal level made into the criteria of crack detection, when the amount detecting 
signal of gain is small. Therefore, fluctuation of AGC gain is followed, accurate crack detection can be 
performed, and the good video signal by which crack amendment was carried out appropriately can be acquired. 

[0070] Moreover, since an image processing is possible based on the video signal with which crack amendment 
was made with a sufficient precision also when it constitutes an image processing system using camera process 
1200 output, an accurate image processing can be performed. 

[0071] As mentioned above, with the gestalt of operation of the 3rd of this invention, since it considered as the 
configuration which detects the amount of gain in AGC processing of as opposed to a video signal for a video- 
signal processor, performs crack detection according to the amount of gain, and performs crack amendment to a 
video signal including a crack, suitable crack detection according to the amount of gain of AGC processing can 
be performed. 

[0072] (Gestalt of the 4th operation) The gestalt of operation of the 4th of this invention is a video-signal 
processor which performs crack amendment to the video signal which carried out record maintenance of the 
crack positional information of a video signal, and included the crack based on crack positional information. 
[0073] Drawing 1 9 (A) is the block diagram showing the configuration of the video-signal processor in the 
gestalt of operation of the 4th of this invention. Drawing 19 (B) is drawing showing the video-signal processor 
which added the lens and the lens diaphragm control means in a video-signal processor. Drawing 19 (C) is 
drawing showing the image processing system containing a video-signal processor. In drawing 19 , a lens 1 000 
is a taking lens. The lens diaphragm control means 1001 is a means to control a diaphragm of a lens. An image 
sensor 1010 is a means to picturize the image of one sheet for every field, and to output a video signal for every 
line like usual image pick-up equipment. The image sensor driving means 1020 is a means to drive an image 
sensor. The pretreatment means 1030 is a means to remove the reset noise of an image sensor output, to perform 
amplitude adjustment, and to clamp. The pretreatment means 1030 consists of a CDS circuit which removes the 
reset noise of the analog video signal of image sensor 1010 output, an AGC circuit which performs amplitude 
adjustment so that the analog video signal with which the noise component was removed may hold a constant 
signal level, and a circuit clamped in order to carry out A/D conversion to the analog video signal by which 
amplitude adjustment was carried out. A/D converter 1040 is a means to change the output of the pretreatment 
means 1030 into a digital signal. The crack positional information maintenance means 1400 is a record 
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maintenance means [ positional information / of a crack ] based on the brightness crack detecting signal 12031. 
The camera process 1200 is a means to generate a luminance signal and a color-difference signal, to perform 
crack amendment of image sensor 1010 output, and to perform profile amendment etc. An image processing 
system 1500 is a means to perform various processing processings to a video signal. 

[0074] Drawing 20 (A) is drawing showing the configuration of the camera process in the gestalt of the 4th 
operation. Drawing 20 (B) is drawing showing the crack detection approach in a crack positional information 
detection means. In drawing 20 , LPF1201 is an arithmetic circuit which extracts a luminance signal. BPF1202 
is an arithmetic circuit which extracts a color-difference signal. The brightness crack detection means 1 203 is a 
means to detect a crack from a luminance signal. The brightness crack amendment means 1204 is a means to 
amend the crack of a luminance signal based on a crack detecting signal. The color difference crack amendment 
means 1206 is a means to amend the crack of a color-difference signal based on a crack detecting signal. The 
camera signal -processing means 1205 is a means to compound a video signal from the luminance signal and 
color-difference signal after crack amendment. 

[0075] Actuation of the video-signal processor in the gestalt of operation of the 4th of this invention constituted 
as mentioned above is explained. First, how to carry out record maintenance of the positional information and 
the count of generating of a crack is explained. With the crack positional information maintenance means 1400 
shown in drawing 19 , based on the brightness crack detecting signal 12031 from the brightness crack detection 
means 1203, as shown in drawing 20 (B), record maintenance of the positional information and the count of 
generating of a crack for ten frames is carried out. If the count of generating exceeds 7 times, the pixel will be 
judged to be a crack, the crack positional information signal 1401 will be generated, and it will output to the 
brightness crack amendment means 1204 of drawing 20 (A), and the color difference crack amendment means 
1206. That is, with the crack positional information maintenance means 1400, crack detection processing in 
which not only the crack detection by the signal level of a video signal but the occurrence frequency of a crack 
was taken into consideration can be performed. Therefore, it can reduce incorrect-detecting with a crack the 
random noise contained in a video signal. Therefore, compared with crack detection of only an intensity-level 
detection means, crack detection with accurate high dependability can be performed. 
[0076] The positional information of the pixel judged to be a crack is outputted to the brightness crack 
amendment means 1204 of the camera process 1200, and the color difference crack amendment means 1206, as 
shown in drawing 20 (A). After detecting a crack with a sufficient precision, since crack amendment can be 
carried out using a median (median), suitable crack amendment can be performed and a good video signal can 
be acquired. Moreover, since an image processing is possible based on the video signal with which crack 
amendment was made with a sufficient precision also when it constitutes an image processing system using 
camera process 1200 output, an accurate image processing can be performed. 

[0077] How 2nd to make shutter speed into a high speed and to detect a crack is explained. When controlling 
the charge storage time of an image sensor by the image sensor driving means 1020 to the power up of a video- 
signal processor, the charge storage time of an image sensor can be shortened by using shutter speed of an 
image sensor 1010 as high-speed shutters, such as l/10000sec. In this case, the signal level of image sensor 
1010 output becomes small compared with standard shutter speed l/60sec. 

[0078] For this reason, detection becomes easy, so that the white crack of the image sensor which signal level 
has projected compared with the surrounding pixel makes shutter speed of an image sensor 1010 a high speed. 
Therefore, only the amount of several frames can carry out crack detection with the brightness crack detection 
means 1203 immediately after powering on of a video-signal processor by making shutter speed of an image 
sensor 1010 into high-speed operation. Furthermore, crack positional information can be held for the crack 
positional information maintenance means 1400. 

[0079] Next, as shown in drawing 20 , when outputting the crack positional information signal 1401 acquired 
by this to the brightness crack amendment means 1204 within the camera process 1200, and the color difference 
crack amendment means 1206, after detecting a crack with a sufficient precision on the basis of the crack 
positional information signal 1401, crack amendment can be carried out using a median (median). 
[0080] And when returning the shutter speed of an image sensor 1010 to standard l/60sec and starting 
photography, the video signal with which crack amendment was performed appropriately can be acquired. 
[0081] Therefore, crack detection can be performed with a sufficient precision, suitable crack amendment can 
be performed, without being influenced by the image of a photographic subject, and a good video signal can be 
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acquired. 

[0082] How 3rd to make a diaphragm small and to detect a crack is explained. When the charge storage time of 
an image sensor cannot be controlled by the image sensor driving means 1020, as shown in drawing 19 (B), 
crack detection can be performed by controlling a diaphragm of the lens 1000 of the image sensor 1010 
preceding paragraph. A lens diaphragm is controlled by the lens diaphragm control means 1001 so that light 
does not go into an image sensor. When light does not go into an image sensor 1010, the output level of an 
image sensor 1010 is small. For this reason, the white crack of the image sensor 1010 which signal level has 
projected compared with the surrounding pixel can perform crack detection easily with the brightness crack 
detection means 1203. Furthermore, record maintenance of the crack positional information can be carried out 
at the crack positional information maintenance means 1400. 

[0083] As shown in drawing 20 , when outputting the crack positional information signal 1401 acquired by this 
to the brightness crack amendment means 1204 within the camera process 1200, and the color difference crack 
amendment means 1206, after detecting a crack with a sufficient precision on the basis of the crack positional 
information signal 1401, crack amendment can be carried out using a median (median). Therefore, if an image 
pick-up is started after carrying out record maintenance of the crack positional information as it is the above and 
carrying out crack amendment, before photography initiation with a video-signal processor, crack detection 
equivalent to the crack detection at the time of controlling the charge storage time of an image sensor 1010 can 
be performed. Therefore, crack detection with a high precision can be similarly performed now. Therefore, 
suitable crack amendment can be performed and a good video signal can be acquired. In addition, black crack 
detection of an image sensor can also be performed, setting a lens diaphragm to OPEN and picturizing a bright 
white photographic subject. 

[0084] Moreover, in the image processing system shown in drawing 19 (C), to the pixel of a crack, profile 
amendment processing is performed based on the crack positional information of an image sensor 1010, and the 
contrast of a profile can be reduced compared with the pixel which is not a crack, and it can carry out [ it cannot 
be conspicuous and ]. Furthermore, a limit of excepting the image processing to the pixel of a crack can be 
prepared. Consequently, a good image can be acquired and an image processing system with a high precision 
can be constituted. 

[0085] As mentioned above, with the gestalt of operation of the 4th of this invention, since record maintenance 
of the crack positional information of a video signal was carried out for the video-signal processor and it 
considered as the configuration which performs crack amendment to a video signal including a crack based on 
crack positional information, even if it is the random noise component contained in a video signal, it can 
prevent incorrect-detecting with a crack. 

[0086] (Gestalt of the 5th operation) The gestalt of operation of the 5th of this invention is a video-signal 
processor which detects the amount of gain in the AGC processing to the video signal of an image sensor 
output, performs crack detection according to the amount of gain of AGC processing, and performs crack 
amendment to the video signal which carried out record maintenance of the crack positional information of a 
video signal, and included the crack according to the crack positional information of the amount of gain of AGC 
processing, the signal level of a video signal, and a video signal. 

[0087] Drawing 21 (A) is the block diagram showing the configuration of the video-signal processor in the 
gestalt of operation of the 5th of this invention. In drawing 21 , an image sensor 1010 is a means to picturize the 
image of one sheet for every field, and to output a video signal for every line like usual image pick-up 
equipment. The image sensor driving means 1020 is a means to drive an image sensor. The pretreatment means 
1030 is a means to remove the reset noise of an image sensor output, to perform amplitude adjustment, and to 
clamp. The pretreatment means 1030 consists of a CDS circuit which removes the reset noise of the analog 
video signal of image sensor 1010 output, an AGC circuit which performs amplitude adjustment so that the 
analog video signal with which the noise component was removed may hold a constant signal level, and a 
circuit clamped in order to carry out A/D conversion to the analog video signal by which amplitude adjustment 
was carried out. A/D converter 1040 is a means to change the output of the pretreatment means 1030 into a 
digital signal. The amount detection means 1300 of gain is a means to compute the amount of gain in AGC 
processing. The crack positional information maintenance means 1400 is a record maintenance means 
[ positional information / of a crack ] based on the brightness crack detecting signal 12031 . The camera process 
1200 is a means to generate a luminance signal and a color-difference signal, to perform crack amendment of 
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image sensor 1010 output, and to perform profile amendment etc. An image processing system 1500 is a means 
to perform various processing processings to a video signal. 

[0088] Drawing 22 (A) is drawing showing the configuration of the camera process in the gestalt of the 5th 
operation. Drawing 22 (B) is drawing showing the image processing system containing the video-signal 
processor in the gestalt of the 5th operation. In drawing 22 , LPF1201 is an arithmetic circuit which extracts a 
luminance signal. BPF1202 is an arithmetic circuit which extracts a color-difference signal. The brightness 
crack detection means 1203 is a means to detect a crack from a luminance signal. The brightness crack 
amendment means 1204 is a means to amend the crack of a luminance signal based on a crack detecting signal. 
The color difference crack amendment means 1206 is a means to amend the crack of a color-difference signal 
based on a crack detecting signal. The camera signal-processing means 1205 is a means to compound a video 
signal from the luminance signal and color-difference signal after crack amendment. 

[0089] Actuation of the video-signal processor in the gestalt of operation of the 5th of this invention constituted 
as mentioned above is explained. With the amount detection means 1300 of gain shown in drawing 21 , the 
amount of gain in AGC processing with the pretreatment means 1030 is computed. The amount detecting signal 
1301 of gain is outputted to the brightness crack detection means 1203 of the camera process 1200 shown in 
drawing 22 (A). 

[0090] In order that the level of a video signal may go up when the amount of AGC gain is large as shown in 
drawing 22 (B), the crack threshold median level 12035 for discriminating from a crack is also controlled by the 
brightness crack detection means 1203 according to AGC gain. When the amount of AGC gain is large, it 
controls to enlarge crack threshold median level 12035 at the time of judging the crack of a video signal. When 
the amount of AGC gain is small, it controls to make small crack threshold median level 12035 at the time of 
judging the crack of a video signal. For example, what is necessary is for it to be interlocked with and just to 
control like drawing 22 (B), to double the crack threshold median level 12035, when AGC gain is twice. This 
can perform [ the brightness crack detection means 1203 of drawing 22 (A) ] now crack detection which 
followed the variation of AGC gain. 

[0091] Moreover, with the crack positional information maintenance means 1400, in response to the brightness 
crack detecting signal 12031 of drawing 22 within a camera process (A), as shown in drawing 20 (B), record 
maintenance of the positional information of a crack is carried out over several frames. A pixel with the high 
occurrence frequency of a crack is judged to be a crack, and it outputs to the brightness crack amendment means 
1204 of drawing 22 (A), and the color difference crack amendment means 1206 by making positional 
information of the pixel into the crack positional information signal 1401 . Since not only the crack detection by 
the signal level of a video signal but suitable crack detection according to the amount of AGC gain of a video 
signal and the occurrence frequency of a crack can be performed, it comes to be able to perform crack 
amendment with a high precision by this with the brightness crack amendment means 1204 and the color 
difference crack amendment means 1206. 

[0092] Therefore, it can reduce incorrect-detecting with a crack the random noise contained in a video signal, 
without being influenced of ACG gain. Therefore, crack detection with accurate high dependability can be 
performed, suitable crack amendment can be performed, and a good video signal can be acquired. 
[0093] Moreover, since an image processing is possible based on the video signal with which crack amendment 
was made with a sufficient precision also when it constitutes an image processing system like drawing 21 (B) 
using camera process 1200 output, an accurate image processing can be performed. 

[0094] as mentioned above, with the gestalt of operation of the 5th of this invention The amount of gain in AGC 
processing of as opposed to the video signal of an image sensor output for a video-signal processor is detected. 
According to the amount of gain of AGC processing, perform crack detection, and record maintenance of the 
crack positional information of a video signal is carried out. Since it considered as the configuration which 
performs crack amendment to the video signal which included the crack according to the crack positional 
information of the amount of gain of AGC processing, the signal level of a video signal, and a video signal, 
suitable crack detection according to the amount of gain of AGC processing can be performed. 
[0095] (Gestalt of the 6th operation) The gestalt of operation of the 6th of this invention A standard exposure 
video signal and a non-standard exposure video signal are compounded per frame. When generating the video 
signal of an extensive dynamic range, the amount of gain in the AGC processing to the video signal of an image 
sensor output is detected. It is the video-signal processor which performs crack detection according to the 
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amount of gain of AGC processing, and performs crack amendment to the video signal which carried out record 
maintenance of the crack positional information of a video signal, and included the crack according to the crack 
positional information of the amount of gain of AGC processing, the signal level of a video signal, and a video 
signal. 

[0096] Drawing 23 (A) is the block diagram showing the configuration of the video-signal processor in the 
gestalt of operation of the 6th of this invention. Drawing 23 (B) is drawing showing the image processing 
system containing the video-signal processor in the gestalt of the 6th operation. In drawing 2323 , the amount 
detection means 1300 of gain is a means to compute the amount of gain in AGC processing. The crack 
positional information maintenance means 1400 is a record maintenance means [ positional information / of a 
crack ] based on the brightness crack detecting signal 12031. Other configurations are the same as the gestalt of 
the 1 st operation. 

[0097] Actuation of the video-signal processor in the gestalt of operation of the 5th of this invention constituted 
as mentioned above is explained. The amount detection means 1300 of gain and the crack positional 
information maintenance means 1400 are added to a video-signal processor. The amount of gain of the AGC 
processing in the pretreatment means 1030 is computed with the amount detection means 1300 of gain. Based 
on the amount of gain, the crack threshold of the signal level crack detection means 1080 shown in drawing 23 
(A) is controlled. Furthermore, the signal level crack detecting signal 1081 of the signal level crack detection 
means 1080 is outputted to the crack positional information maintenance means 1400. Crack amendment is 
carried out based on the crack positional information by which record maintenance is carried out at the crack 
positional information maintenance means 1400. 

[0098] The crack detection in the signal level crack detection means 1080 follows AGC gain, and is controlling 
crack threshold signal level. Therefore, suitable crack detection can be performed on the basis of the non- 
standard exposure video signal 1070. Furthermore, record maintenance of the signal level crack detecting signal 
1081 from this signal level crack detection means 1080 is carried out over several frames with the crack 
positional information maintenance means 1400. A pixel with the high occurrence frequency of a crack is 
judged to be a crack, and it outputs to the crack amendment means 1090 by making positional information of 
the pixel into the crack positional information signal 1401. 

[0099] In the crack amendment means 1090, instead of the signal level crack detecting signal 1081 shown in 
drawing 7 , the crack positional information signal 1401 is used and a crack pixel is amended by the average of 
a circumference pixel etc. Thereby, since not only the crack detection by the signal level of a video signal but 
suitable crack detection according to the amount of AGC gain of a video signal and the occurrence frequency of 
a crack can be performed, crack amendment with a high precision can be performed. Consequently, it can 
reduce incorrect-detecting with a crack the random noise contained in a video signal, without being influenced 
of ACG gain. Crack detection with accurate high dependability can be performed, suitable crack amendment 
can be performed, and the good video signal of an extensive dynamic range can be acquired. 
[0100] Moreover, since an image processing is possible based on the video signal with which crack amendment 
was made with a sufficient precision also when it constitutes an image processing system like drawing 23 (B) 
using camera process 1200 output, an accurate image processing can be performed. 

[0101] as mentioned above, with the gestalt of operation of the 6th of this invention A standard exposure video 
signal and a non-standard exposure video signal are compounded for a video-signal processor per frame. When 
generating the video signal of an extensive dynamic range, the amount of gain in the AGC processing to the 
video signal of an image sensor output is detected. According to the amount of gain of AGC processing, 
perform crack detection, and record maintenance of the crack positional information of a video signal is carried 
out. Since it considered as the configuration which performs crack amendment to the video signal which 
included the crack according to the crack positional information of the amount of gain of AGC processing, the 
signal level of a video signal, and a video signal Suitable crack detection according to the signal level of a video 
signal, the amount of gain of AGC processing, and the occurrence frequency of a. crack can be performed, and 
the good video signal of the extensive dynamic range which amended the crack with a sufficient precision is 
acquired. 
[0102] 

[Effect of the Invention] Since the video-signal processor was equipped with a crack detection means to 
perform crack detection of an image sensor from the signal level of a non-standard exposure video signal, by 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/27/2005 



JP,2002-247445,A [DETAILED DESCRIPTION] 



Page 15 of 15 



this invention, the effectiveness that the crack of an image sensor can be amended with a sufficient precision per 
1 pixel is acquired, so that clearly from the above explanation. 

[0103] Moreover, the effectiveness that the crack of an image sensor can be amended with a sufficient precision 
is acquired, suppressing the increment in a circuit scale, since it had the means which carries out crack 
amendment from luminance-signal level to both a luminance signal and a color-difference signal based on the 
signal which detected the crack. 

[0104] Moreover, since it had a means to perform crack detection according to the amount of AGC gain of a 
video signal, and the crack amendment means, the effectiveness that suitable crack detection according to the 
amount of gain of AGC processing can be performed is acquired. 

[0105] Moreover, since it had the means which carries out record maintenance of the crack positional 
information of a video signal, and a means to perform crack amendment based on crack positional information, 
the effectiveness that it can prevent incorrect-detecting with a crack the random noise contained in a video 
signal is acquired. 

[Translation done.] 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ m>m i ] um<Dmim?$ xmm 3 titcmmmytw 

ft #£ *m^X 9 A J- 5 » 9 V >iti)it£X 3 tifc^JsJEHH 
««3R^©*XttW*4f ft 5 *Xt£fc«^ia£<f*/<:C £ 

[ 2 ] tee;*?* £ s titcwmm^Ms n 

ft *> * XffiiE^S £ fc C 4 4 S 5fc»ff # 
[It*JI 3 ] JMMR?* 6 ffi^J s nfcK««-^K*t-r 
£ . iWta V >»cj& d-c t, # i *m*mt 3 1±r finals 

f^^*Xfca*mc5*XfctH*&4, BUie*X*& 
T-5+XfflIE^tT^ 9 *X*fIE3M§:£ «i/cC ££# 

*4-rs«*fir9*ai§Bi. 

* Xftgtf fRfSJ^K 4 . bu 12 * xtitsw*«:x-3<, > r 

^ics-tJ^-cB5ie^^©*x^m^f ft 5 *xta 
mzwmm mem? & * xmrnzftfj: *> * xmiE^& t 

£ . ftiaflMHR?® * X{4Ht«*f mm&lr £ * X{£ 
■NWRffi^Si. Itria+XffiHtiNRCcS-^TfsriBfg 

imh 1 ** 6 ai^ § t»fcBMH©^{c*f r s * xmiEZft ft 

5 * X*BiE#® £ £fc C 4 4 "T £ Kfttt^ 
£ . A GCmmW A >MtcfS DTI # l»tt*X<b3 
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(t-^tcM-T 5 * XJiiE^r-ff ft 5 * XfiiE^S 4 * fiSx. fc 
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rBirfeffi^^©*x^m4rtf ft 5 *x^tti*s 
4. HMfEjg^^+xfigttfB^ie^ft-rs+xfi 

*©-^K:*tT4*X»IE*fTfc 5 *X*KE*«4 £«x 

fee 4«4$ft4-r£K«m#«mK. 
io [ M&9 9 3 «Beo7S3ei^n-cau^ s tiftimuiXK 

fll^^-?©* X^tB Srtf ft 5 * X^ffi^g 4 , iitJ!a!i& 

^ tat) $ ftfcife&fi^cfcN- * a g c nm-coy 

<D*X&tH&7 ft -5 *X^ffi^S4 =&«pL/c C 4 «4$« 

cwsf<^ i o ] mm<D&%,t%m-cmm2titdmmmyt 
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MK^> 6 mt! 3 *lfc!Wll«^tC«r S A G CM"CO 
y-f>*«:«iffl-rsy-/>M*ffi#®i. fufaAGCM 

ffloy^>M{ctec-rL.#c*ffi*^Yts-B-rBusaMife3S 
^©*x*itB^tfft 5 *x*ia#s4 . iuiaa#^o 

* Xftglffg^rta^S^f & * XfiStSI 6^^154 * 
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£„ C©S#<bl,*tMiBAi3i*. tt«B200-CJt«W 
S. £SiIi#£Yn<t. aBBB^YnO 1 Bi^CDiii^Yn+ 

<iiBi32*, Jt«siso-citett-£. i>-m©M#&t,i* 
msici*. wmm^&notcto^x . &@HjRYnS:*x 
[0 005] ft^BUta-msttK-ct*. OSUffi* 

MUSS120-C. L^<,i«Al3liL/SC>fiiBl32* t jl¥& 
MxiJ, «SM^:ni©iif&u^#igu»^ctt. # 
eosm £ jsiaiim i ©^# ) a#****t> 
©gsms (limmmtmiRmmtomft) «A£<& 

Ai3ii 0#<,HBBi32£. fi*fSB#«:tt^r/h3 < -r 

-S. «5SB$(C», 0tft,>ffiAl3l£ L/SI.HBB132*. 

o*> sHtcmmm^micmtt zmmz* x<t « 
#«-•&/<:&©, mm.<ommm. {Gtmrnm^mmmmto 
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Cite J: 9. AGC^ffl©y-f ^(ClSDfcjU^fc+X 10 
[0 0 1 4 3 *fc. tMaR^©+Xtl«1««*E»fiBJ* 

otk +xits^ffi-r^ci^RS<'ci*s-c*^ 0 
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^cca-^t>rjg»*^©+x^w*tf «c -5 *x^m^ 

Si . SHU*?-©* X&gff MfeEMMWr 3 * X<ia 

T£*XffiIE=MT&5+XffiIEfMg££<iA/c. C©«fc 
^{C«fiRLfcCi(cj:*5. Jt&JRT-©6*X£l@j3tJii 

[0016] $.tc. U>X©&f)S£fe*;gfc:«£/Nc 

/wc*-3i>r»ff*^ ©*xtfta*tf «c 5 *XtfctB3M8 30 
i , Jg&sit^© * xtigfit$B£ is »ea*-r * * xiasti 

*X&gm$R«CSr3t»Tffi«lg^6a 

# 3 titdmmtmcK? z> * x«jE*» sc 5 * xmie* 

C©«fc5CC#f£L/c££K:«fc^ Jgffefft 

[0017] (» 1 ©jgfkasjB) Xftwcom 1 ©^sss 
©rami. «wB*!BWMi#i, ^wemftRfttt** 40 

m^s^fiR-rsw^JCv »#wRT-©*x£&ffii.-c{*iE 

[0018H1W, ^§tw<om 1 ©3dfc©jKa8«c*jtf 

3^«#®SKS©«figyci^^0-r*s. lifcid 
■c* o . 0«s ji^ia <t #»i»s#B$ra© 2 ®«©ift^ 
^©io2o«. afMs^wttrsiifetc. strata 
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t>. ^^>y-r**©r*s. a/d^^io4o«. itr 

«R3£!fc&f^fl070£|5|— dr-< 5 >y-Cffi^T^©-C 
«#U^^*X*U*SlD8«*. JBfiaftT-lOlO© 
*X«feU*tf«CC»v (t-^U^Jl/*X^HlM-^1081=Sr*fi£ 

■rs»c*5. *x«iE^sio9oti. mmm^-ioioo) 

*X£f§IE-r3#f3-C.fc&„ i*f£fi-*f£f£3M3iiooB. 
#©-C*S„ #^ycHz*i200B. J^Mf^ife^ff 

•s. 02 b, s*^raas8ije^*^-rs-c4>s. 

[0019]I3 (A) B. BI«F<t^S*^-r»lfiHa'C 
0 3(B)B> A/DffiftSffl*%55-i-|aT**. 
S3 (C) B, y^y-^gHHA^-rH-C**. S3 

(d) «. »e«inwi!Hi#«^rH?««. i3 
(e> 1*. i¥m$mmt&.mn*m-?mx-ibz>. 03 

(F) B. «WMS*K*ffi#**-rH-r*4. 0 3CCfc 

t»r. y^y-gMgiosiitt. A/D^gtt^j©^ 

1510513 , 10514B . A / D fcftfj <t ^ * >J - 

t imwmjmmmmcftM * -r 5 >y-c 

[ 0 0 2 0 ] I4«. J^*?-tttf«C*X<D&l,»ttte 
-cjU*X0#l^ffi©BB^*^-ria-C*4 o @6(i. M# 

u-^;u*xi^ui*ia©fltfi£4jp-r0-c*-5. 07 «. + 
xffijE^s©«fiS^*^0-c*s = B8«. mmm^(D 
* x#&# 3 *i7c^^©«jeK^»^(t# i immmit 

[0 02 1 ] 09 (A) B, 89U&£BMfcfg-9 (LON 
G) ©»f4*^-Tia-C*4. 09 (B) B, #N«?*^7l& 
WH»S^ (SHORT) ©!lttt<Sr^-r[lI-C^2> 0 09 

(C) B, #«Hra#R*e-ftR:a|-:7-fe» h (OFSE 

ti) zmwbtcm^vft&zfjk-rm-c&z. 09 

(D) b, t imw&ytwkmm^vs 

fiS*^-T0-C*"4. 0 9 ( E ) B. ifcMf^J&flHJMi 

f©M%mtiTS>s. 09 (f) b. sm&mim 
©^ft%^-r0-r*s. 

[0 02 2 ] ±fS©J: -5«Cfl|)i!4$nfc*|%^©^ 1 ©Jl 

■?ZXm$:®.WTi>. 0 1 CCfiRTJg&3£Tl010B. Jifg 
3R : f-IBtt*Sl020{C«fc oTlBttS tl. 7t*5:«^ff-^CC 
SJft-rS 0 Jg<g!3ft^!»#Sl020B. Ji^^l010*|g 
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[0023111 K*-f BU#ia#f3l030«, C D suss 

iAGC@ttt^7>^iaK«r«teS3*irt>*. cd 
sieiss-c«. mmm^-tiitKDTi'ti^mmm^ov^ y 
vs-ix*. tm2m-y>y a 

mcftux:, a/ Dmm? stable? ?>y-?z„ a/ 
D^g§io4o«, z^isy's titer -f-ui/^mm^r 

[0024)^1 fcmtmmt&mosatDWire&mi-r 

S„ ISjffiHt^lgiosoy:. 03 (A) ic^jz^ic, 

(f-^£ 1 7 U-A#3lJI£-t*&fctf>CD^';-#&1051 
l£, -fe U * £#@10513. 10514 iTtflfiS$*T.r t>-5„ 
A/DaE»SW*1041*. y*y-#Sl05U<t. -feU 
i*£3MSl05l3. i05l4~.#;i£ o 03 (B) tc^f J: 5 

ft. i7u-Aff{c3flEStcm*sni«*»nn©a«c* 

!MWS#&. y^y-^SlOSlxra. 03 (C) SCtf 

10512^. -feU^^^|gl0513i-bU^^^|glO5144C-^ 20 

[0 02 5] 3 6fc. |alB^t#Sl050r-«. 03 (A) 
iCmf J: "5 CC, -fe £^|gl05134 -fe U 23MS10514 
Sr. «*«NHIS«»iJ«#102HCj:^-CinDlftAS. m 
«. -feU*£#IS:i0513-C{i. g|*B$RgiJ|SIIff-^1021*Si 
0©4#. A/D^Sm^»1041?:tii^L. flBftSMItt 
SW3*wn& 1 ©4 # . y * y -^ISa*l05i2=SrtiJ^ 
t5. Sfc. -bUf $^I310514-C«. 

^io2i*sio©4 y * y -*-©a^3io5i2*ai* o. 
mm?]?*. 

[0 02 6] C©B£. 03 (D) K^-T.* 5 {C. Sg^fg 

/D ^8tfl*i043^«W3l9^®^i060K:»i&r £ 
4#{i. ^B#ffflsagiJft#1021i5Sl04^«3. #«i£R:J£ 
E*^M^1070CC>FtJc;-r £ 4 # tt. S^B#rataglJg-^1021 
#1 4ft£<£ 5 «c (,-€*$<„ f>-?tite, 03 (E) . 
( F ) CCthTJ: 5&c, -feUi'^^aiosutB^iJSCc. 
S^*^ft#i060 (LONG) <fcft9. 

RT) 4ft or. 23R«BC*Httl,-C0— *-f 5>y-CtB 
2rc#&. CWJ^itL-T. 0 1 ©gJB#ffc^jai05CrC 

[0027]®2(C, 01 \£n(t fI#U"<Jl>*Xtfetti# 

©losoT. ^minijeKftfi-9io7o«>6. »«sr-t-mio 

iftSS^^^ft-^10504 ^igff %!!^@^iO7{X0SXJfc 
(*iMI*8ll»fi^l060^ £&WR£!fe<Rft-9l070) tt 

io-r-#>£4-f ttfli3R^-K:*Xrt»ttWtttf. so 
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83£BWfcfi#i070-e&o"Cfc. 05(Ctf-T J; ft# 
u^;i/^tBU/ciii^*i3K*i4c4ccft4. c©*X£ 
*fctU-r ft^i^^+XfctH^Sioa)*. 06 {c 

■^jfofc, *X4*i|»iJ-r4fc»©{i#U--t;l/*. fi-sfu 

•^i/*XL#i»fiiio83CciS:;rr.s. coif u^+x 
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u-<;b^xui?c^iiio83) -c**i». +x^tu>pt^©a 

[0 02 9] ISJ-v—V^^ft^^^-C^iJU/c^ 
IT«, K^«Hgg*^^fif io7o#&fa Ufto J: 5 tc. 

*Xl,!*(,>ffil083=&. ^«il#l!W$t«-^1070©BX9f# 

[oo3 0]m«, 05tc5vr«t:5tc > 

fii (MWUt*) ^loooo-cabfis*. 4>L(g#)©tfi90oo 
tCsaS-TS. 0 5(C^-Tcfc'5«C. »^3gTl0l0©+X© 

83 (=9000) ^rS^./cft#U-<^©Iii*Sn{J. +Xi 

W&r-e£S„ -e©fc*. c©«$fi*m^ u-^^+x^tU 
fi-^10814 Lt, 0 1 C£^-r*X*§lE^©i090CttB;*J-r 

^„ codis. mmm^t^mmomt^mmm^cmmm 
-^io7«i. 0 1 ©igB#it^iaio5o-c. mmmoymm^ 
^.t^KiagEsnrt,^. -e©^*, si^Sn4iBi(4+B 

H8<15C*^^j|l^^^ft^i060©ffii*Ln4>. +Xi 

Mft-rc4*sr*s. 

[0 03 1] ^3(C. +X^r?iiE^S^i i £^^-r^ 0 
0 1 fc^-r*XliIE3MSiO90W. 07(c^-TJ:^{c. 7 

•J s» 7'7 D •» Xl093~ 10964. flD#4gl097. 10984. 
U^^^Sl0971, l098l4*ie.1S)5g3tiri^„ 07 5C 

^-r*XfiIE3Mai090-CO:. flf u-<jU+ X^flifl^io 
SltCS-^or. +X4««IJU/caSil^Sn, Lr4. i§l 
i22Bi^©¥-l£jffl ; Srffl^'C + XffliE-r-5„ ^U-^jU^io 
0004 ft or. jli2iil^cJ:b^r^ttiuro»-c+x<hW 
^Sn/cili*. -Tftfc%. 5^itt32*»««^iO70©ig 

*Sn4, t?*Sg*i*^fffl060©iii^Ln«. 

tl. 08(Ctk-TJ:'5CC. Ln=100, Sn=104ft^J:^ 

tcffliETSC4d5-C#S. 

[0 03 2] C ©J: -5 «C. ^t?mS2*^<t(ffiO70©fI 
fKMHItbr, liS3£i?i&T'*XffiIE#T-#.& 

©r*. «tt©Ai»*xtfta*Jr#. M«jft*x«5iE*5'r- 



XL 

#106(XD+XtWiE-C*-So -£©*&£. If-^U-^U+X 

i*«*titf. SWW*»««#Meoo*xt>liiEr 

K5%-T««©!fc«e^«#Sxifloi ^ Xa-feXi2 
ooicte(,>T&. flM**^Mio©*X©««*©«(,fctt 
Ml -*4««:fi-9*i3r# s©r. Aff&RMMteff 
£C<fcj5*r£S„ 10 

c o o 3 3 j *4«:, * xmiE3k<Dwm&%M&m^ t 
immmycmim^z&f&vzjs&zmw-rz. 01© 

* xmiE^&wm-C * XffilE 3 n /c«<D«MMg%BMMl 

*. 09fctel>T:> fti*B:^*@*:L09iK. ^NEWB 
*«*^il^l092j: (J B^IS*SSI»©T-L O N G iPf 

T'S HORT<hPf^Ci(C-r^ 0 09 (A) W, LON 
G©AfcB^#t4^-r0-C*,S. LONGtt, A*bfeB 20 

s t . m^«-^far-g§«i o-*»-ri». 

09 (B) tt. SHORT©A(HMtt^f0 
•C*S. SHORTtt, i/-f^$-^Pa 5 &»*S^«fcO 
3§< L/cO. <&g£LONGJ:9Ttf/cD-r£C<*:{Cj; 

[0034] fCt, C©2-?©#14£*iJfflL-C. 
ff-^©^W^5 LON 30 

G#Sf&#]l/&<^i£-Ctt. LONG/cWUi^tl,. LO 

NG&mmuzc#>&mm (Mixmm) viz. lon 
Gt shorts, k (mmm^mn^) XftftLtc 

s h or T?ctt^m*-r-5><fc 5 «c*ifijp-rs„ 

[0 0 3 5 3 -^fiS^ft-^llOl^OUTi-rSo MIX 
«««OH>fiU^l'*Yth<frS. LONGOMU^l 
^SATi«. MIXiHrtTLONGiSHORT 
£3£M;51±. ?te.^{C^fi^?r^S#^fc2?>©^7 
-fe* HflteOF SET 1 ifS. K£!feMl#gJdtfWaP 40 
m^i-TS. K«. MIXi^CTlrBLONG, ± 
EB-CCtSHORTiaSJ^tt. a»6>Wc^t;*1±S 

?c&©$uspm-^r**?. 0 

[0 0 3 6 3 09 (C) 5C. SHORT+OFSET1 
©*K^*^-f„ 09 (D) (c, K*«5M©«:J:3!fe* 
fl^fiS©**-***-*-. 0 9 (E) tc. K (RftflPte 
JiBWWflMt) ©«ftt*^r. 0 9 (F) (c. Mtftlcft 

[0 0 3 7 3 KZ&'jfflfflZJZ-em.Tt, LONG^Y 
th©*§-£ <LONG*5fiSfDUt:ii!feC»^» K= 0) 50 
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». 

OUT=LONG 

£a& 0 Yth^LONGSSAT©!^ (MIXii. 
0^K^ 1 ) 

OUT= (1-K) XLONG+KX (SHORT + O 
FSET 1 ) 
<ta&„ fcfc'U 

K= (LONG-Yth) / (SAT-Yth) 

LONG^ S ATOl^ ( L O N Gj5*f§fnbfc 
flUS. K = 1 ) tt. 
OUT=SHORT+OFSETl 
<ta&„ 

[0 0 3 8 3 C©<fc 5 CC. }t®3^-10lO©*XK:*tl,r 
v t> U>^©^fiRISft«Efi^ll01*WS C £#i-Ci* ^ 

©±. #£it^:*l8iiffcfi*ti070*g*£{c Gfcfi-sf u^ju 

*X^fi#M81*Si|MC. ll*f£&:fcB^fI-S|l060©* 

soi*. ^«>^B*^m^io7o©^ i %m$>tuim< . 

[00393 H«^©*^^tc®ffl-rn«. 3 
6R:iaiSa«t©i«!n*l»<*Wl*«^:#<«c*. £tc. '& 

©©BM&ff-^J&^IStt.OOi # ^ 7 X O -fe * 1200{Ctet> 

filter £Ti^£fc#> t #^Xa-fe;*i200fc:T, 

[0 040] Jfc, ^y^XP^X^OOaj^ffl^TIIi 
ia«tMffl^ffa^Ci*J-C#S. ate. CCTIJ, 7 1/ 

[0 0 4 1 3 ±IB©J: *5£W<Dm 1 ©3Ufe©Jg« 

Xife*iHi Lx®iE?z>mj&± o/c©-e. x 

%lBB«*t4"CfSK«fc<»jE , r4c<t*i'C*, ^»aw 

[00423 (^f2 (o^momm.) ^mm<omz<om^ 

tfttHetf&i*. +x^t±jff^cc»-5i>TiWSff-^ife^ 
ft^©M^(c*f * xffliE-r s #«saia-c $> 
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So 

[ 0 0 4 3 ] HI 0 it . #§tW<Dm2 cDHifecDffJ^Cfc 

mi occfc^-c. mmm^-ioioiz. m&ommmmvj: 

a^-rawc* a. tt&at^ssim 
io2oi*« js«^*iga&-rs^r*5„ itu&jffl^Kio 

it. m^m^ioKmtxoT -r u 4tMW5<t© v-tvbs io 
-rx*K5*-r€»cDs@s8t. /^xwissnfc 
r-ra vwwimmv-mofm u-^ £Sf#-<r s <fc s «c 

?t&wimmcttLXA/D$z8i-r2>tc!ib< l c t> * > >r s 

#y 7:/p-texi200«:. «gM^<fcfe^M^*^L. 

[0044] 01 ltt, #fil!B©3&2 ©3Ut©Jf^Cfc 20 
01 lGCfc^r. LPFl201tt. A/D^&3§ 

m^A>6^sm^aa-rs?asL@sgr'$>s„ bpfi2 

88T-AS. »S*X&(ti^|gi203tt. «Sft^6*X 
**Wr-5*«-C**. »K*X*iIE#&1204tt. *X 

fe^ff-^CD+X^ffllE-r-S^SfAS. #j»7»*Jffl 
^®1205». *XffiiEf£©iWa{f^£feMm^*>6B«£ 30 

[00451 012 (A) it SfWR^Mfi©*^© 
fe7 ^;U5rBB9»J*jn-r0-c*S. 012 (B) «. fS^ 

m^m&<Dm^<Dmmm^mt)^m-rm -c * & „ a 1 
3 (a) fg^^-cc+x^sn-s^^^fia-c 

A-5. 013 (B) », }gf£Jil^Ct*X#i;& 
«Kfi#tc*X©|^B36**4c i*7S-rH-C*4. 0 1 
3 (C) it. ««3R-f-{c*X*i*S*B^«:. fe^ff-sfft 
*X©^S*s* S C t ^T0-C*S. 
[004 61 014 (A) ti, SS+X«iai#©ffl1tfiS 40 
*7jVJ-H-C*£. HI 4 (B) tt, jlfa^XffilE^IS© 

ns^^fatjibs. 0i4(c*jt<i-c. ^?>k 

^Sl2032li, ilfg^ttOllfcgtCffiS:©^©^^ 
033«. Sr<T> <i*X&ffi*t#l©iIj3ft© 

iB>^*^-2>#e-c*So it«si2034.*. g^i^-r 

[0 04 7] mi 5 (A) «\ *¥3iii^xgii@:3^^ 
>©S?lS{i^CC*X*5S)S^T-5:^TIlT-&-So lai 5 50 
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(B) it. *¥3B*xSB3 5^>©«a*#©+X 
ffliE©«**iivrB'r*a. 015 (O it. *¥5Bi 

ssxsa 5 ^ -<>©feii{i#ic+x*5*e^^^-r0 
r&So 

[0 048)016 (A) ti, &M+XffiiE#fS©#^ 
**^0-C*-5o 016 (B) it. fegfl#«:*X#£ ) 
■2.«^^-r0-C*So 016 (C) it. *^5Ei^x 

mm. i ^ -r >©fe^{i^©*xffiE©is^£^-r0-c& 
S„ 01 6 (cijt,-r . ? y ? ^'-7 a Xi2062~ 7 y v 
X7 p » X12065W, feMff#£i§&;? #S^S~C* 

#*i»»©¥#«rs#tM.4«c*a. 

[0049] ±jB©<=fc 5 {Cffi^S 3 ftfc:#26lE©fff 2 ©* 
!6©^.®tC*$W Sft^{M#A!iffi^©t&fP?r^-rSo 
01 OiCmtiJ^ ^T'P-bX^OOl*. 01 ICCtfTJ:^ 
(C. LPFl201i, BPF2102<i. iSS*X^|±J#©12 
03i. )WS*X*iIE3M8l204£. feg+X«IE^i£l206 

t. *^7m^Ma^isi205iA»6^3n-cc^ o 0 

1 2 (A) fC. fe7 ;U£-#*ife©i£^©JS{£3?t^l0 
lotcouTTrnr, »^*-7-(cfflfe©&7 ^ 

*rrt>& &©-£>«:. 012 (A) Km'T.fc^fC, Cy. 
Ye. Mq. 4 frtt-ifiBliZtlXl,**. U^M^ 

loiott. »«*^-B»*©ia20{cJ:»JSBft3h. 012 
<B) liC^-r 01 2 (A) ©±T©^-f >£7JI] 

[005 0] *tTJ(c. «JgM#ifelHl^©^£^=& 
WmirZ. LPF1201«, 012 (B) K.7fr-f£.>jtj;te 

mm^-ioioiatiicMbx. 

[005 1] ffJS<t-^12011= ( Ye+Mq) + (Cy+ 
G) 

^c*j. «fg{f-^i2oai«. 

«am#12011= 2R + 3G+2B 

Ye=G+R 
Mq=R+B 
Cy=G+B 
■C*So 

[005 2] S fc. BPF I202ii. 012 ( B ) ©<fc "5 
^fJS^T-ioiotB^ 5C>FfL/T s 

feMf ^12021= (Ye+Mq) -(Cy+G)=2R-G 
fe^f^l2021= (Ye+G) - (Cy+Mq) =- (2B 
-G) 

(2R-G) t. - (2B-G) 4. l7W>fctftC^ 

[005 31S2K, *XtfttB^nffi{CO«,»r|ttWr4. 
01 3 (A) . (B) . (C) «C, W&StTioioHtfKc 

+x*J&SJi^^-ro 013 (a) «c. Is&jfiT-ioio 
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©W;frXu~X56©ti^£^-fo 013 ( B ) lc, mi 
3 (A) <DXinr~X33$mfre>M&m^Z£l&Ltcm-& 
*7Ti-$. 013 (C) (C, 013 (A) ©Xll~X33g|5 

^KDXl3*^X-C*-5>ti^(CW. *^-7 7'n-feXl200© 
L P F 1201K «fc 0 , Jjg^U^-lOlO©^* 6 «SKff-^21 

oia^^-r^i. 013 <b) (c^-r^^cc *x© 

Bittii. Xl3£^tf (X12+X13) i (X13+X14) © 
2iH^«:)z;*iorL/* £/c, 27^7-7'c2-texi2oo© 
BPFi2O2icj;0fe^fi-^^fiXl/fcli^{C4>, *©* 10 
Xtt, (X13-X12) t (X13-X14) £fto"C, fe^ 

[0054] ^Ct, 01 OtC^-^^y v^'P-fe^l200 
-ft*. »Sffi^i2oii**«:+x*tftfflot:. «fgfi-*ti 

2011<tfe^f ^■12021©M*tC^T^. * XlfjE^rtT^ 
5„ «fS*XtlW^1203«, 014 (A) JCm-r«fc^ 
{C. ^^-f T>iR5^12032<!:. 2I#£*S*©12033 
<fc. it«i§12034<h*>6l£ja3ftTl>.2>,, »Mf-*t 12011 
*3SJC. ^f r ^T>^Sc#|gl2032-t?W, ffit©««© 

i. *x&amm©Hi5?i©M*. ^»^iss^ai2 

033t?Jfca&-5„ C®iii+XLtl^f-fr>^H 
2035j;«D;Ac^l,>*§££. *Xi«^-r-5. 
[0 05 5 ] 0 1 5 (A) tC^TJ^ft. *^P3ili*x 
SSL3 5--r>©^©cfi*cDiliS (iS*{4gYn. 7-/ 
>&N, «SU'<Jl' = 220) ^Ii(CLT, yf^7> 
£f£#g*12032TM7 : .f T> (*ifcfii> 
©i§£\ 015 (B) K^^K, A? -if I; 
fit) «104ift5. C©|5£, 01 5 (A) ©ck^tC. * 
XL#l,ii>f •( T>U-iJUl2035£200(C!8:^b'C*JW 30 

•tuseor. *xi ur#ijsij-c#€>„ 

[0 05 6] ^XifKl/tittOfillHIt. »S+ 
XttHMB#1203l£LT. ®g*X*fIE#J£l204{Cffl;>J 
-en<bi^«C. yf r -*T>to£^12032-C^ 
Lfc>f -f7> (**ffi) A^f 4~7 >fg-^120321<t 
l/t. »S*X*«iE#lftl204{Cffi*-rS. 

[0 05 7]gf3«C. ^XMiE^ffiCC-ot^riftWrS. 
014 (B) 5Cm-r^lK*XffliE^IS:i204-C«. sifK* 
X*&atfI-*fl203l£Sit. -feU^^#Sl042^0^^. 40 
ft. *X4*Mt,fcBi*tt. ^-fT^fl^ 120321?* 
XffliE^-S., *XT&I,>«^K« > ifK{I-*li20ii£; 

0. 015 (B) tc^-ri^w:, Jfjg<I^i2ou{t^$ 
ti-5.01 5 (A) ©<fc-5ft*X£, IfJE-TiCiAS-C* 
S„ 

[0 05 8] ft*. |BJ«CCt/C. HSRflMYn-i. v-T 
>»N V S?KU-UU = 2l0tcS>3iSSRk. *XffliE^-5 
Ci«t5. 0*>Lft#6. feMf-Sfl2021©tg£© 
*XffliE«. 015 (C) ©i^CC, 2^-t'>tClS^ 50 
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rt>lB)Dfe#saMafti,>©-e. »jKfi-^i2oii©*xt&iij£ 
p]«{c. ^^7> ^ffl^T+X^iE-r-SK: 

«. JffSff^l201L©i&^©+X^tBCCl:b-<-C, 
>t';4?6iC2*^<£«iO, 088««©*ittlCCo 
ft#&„ 

[0 0 5 9 ] *CT. «fK*X^di^l203-Ct£ttiLfc 
»K*X^mff#12031^S5C > feM*XffiiE^©1206 
■C, feHM#1202HC^$tl^*XfcHiE^'^ o fe^* 
XffliE^a^oe©^?:. 016 (A) iCmt. feM* 
X?iiE#Si206tt, 7 'J v rfv u ? 712062— v 'J y 

VUv 7"12065£ , ttI#Sl2066<h , tU? £^!Sl2067 

[0 06 0] «K{t^l20lD5i. 013 (B) ©<fc*>fC 
*X-e*S*§^ ISID{4tBI«^(c*sei^ff -^12021 
i>. 01 3 (C) (C^TrcfcMC + XicftS,, cfc-oT. *g 
e*X^ttifg^i203iAi+Xi#i]8ifL,fciii^*, feU* 

x?iiE^ei206T-». *zffiiEM&(Dwm(Dffi&2mm 

WiWM^t, *XffliE-rSCi*i-r*^S„ C©J: 
5K, «)*{f-^1201ltC©*»)S + X^m^|gl203^^ 
WftHT. feMff-^12021(C$*tlS + X©ffliEfcr*^ 

* X©f£S©ft C ififf ft RJR@#«& 5Ci*ift^„ 
£/c, feMff-^12021iC*fU-T5*. ^X^tH^^SW 

S^S/&sftl^«>. msg©LS Ht£0£*§i=rK:. @f& 
moTOKoife^ e ft i >©-rW3pJf* 
[0 06 1 ] ifc, *y ^^a-bx^ootB^^fflc^rili 

[0 06 2] ft*J, C Ct'CJfflfeWjS^^-CC-^^rM 
*T©+ X*ltBRC>*+ X1fiE*Sft ft it SB^^ff 

[0 06 3] ±te©j: ^ tc. *&9i<Dm2<D2ab<Dj&m 

Kjg|^^©+X«IUl*tfft«,\ +X^toff-^CCSr3^ 
X^fflSJ: < M iE-T S C i *s-c^ s. 

[0 06 4] ( m 3 commo&m > 3 ©ms 

!«f^WI.AGCJI!ilt©irV>l^ 
^ffiU. y-/>S«:it,i;r*X«|ffl%?Tftm *X^^ 

[ 0 0 6 5 ] 0 1 7 B. *^©»3©*Jfe©Jf^»tC*> 

01 7CCfc^T. Jg&JR^ioiott, ai^©Jl^g©J: 
•5JC, 1 7 -<-JUK^CClt£©!fc&£Jg<l!U l7-f> 

io2o«. mmm :: ?-%%m-?&^®T'$>2>. mmm^&io 
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it. M^^ioioUi^or i-a ttm&mncD >j*-jhs 
-^X^^-r^CDSIilgSi. ^-/X^^^hfc 

Tta pwmm^v-j&Dm^ s <t ^ tc 

SHfalia^?rtf^5AGCIllSgi, ^HIsaS^n/cT^D 

^^ft^ccjft i, r a / D as* -r & teawc * 9 > XT 6 
0»TM«JfdE3ti-Ct»*. A/D^»!l§l040«. 8Maa# 

y^>s«ifcb^©i3oo«. iw«ffl#«io3or©AGc*i io 
[006 61018 (A) it. m3(om&<Ditmi>c*sw 

Zt>S7-7a-teX<Dffil&%fr;-?m-V<)o*>o H 1 8 (B) 

lpfi2oi«. ttgm-^^ftifcb-r^M^iiiss-c* 
bpfi202{j. nmm^mmti,mmm^x-$> 20 

•5. *fJK*XtSim^&i203«> 6 *x*fctH 

^Kfcrj^rwse^o+XfcttiETi^fa-c**. fe 
n+xsuE^jg^oe^ *xfctm»#ccK-3t»-res£e 

oat. *xmjE®<Dmmm*%t&mm j %i»z>vmm^ : e: 

[0 06 7] _htB© <fc 5 Cclfffc § *xfc;£2P^©l& 3 CDS? 

Hi 7KmTX^>fi$W^Ki30or-«. AGCMIIK 30 
fcwsx-o-B^iitiiu *©x-r>»£x^>s#;m 
ft#i3oii or. hi 8 (a) K.ir(?mm.*xm&-WL 
i203ictb^-r-s o hi 8 (a) {CTF-rsss+x^tb^ig 
1203-c, mmmi-<D&*xtfitii>kftrj;>>t%. agcm 

IlfCteW 5^-/ >m*&fcU{f #1301©tti2> U-OU#S;*:# (,> 

Hi 8 (B) {c*jrr txitiii^ 

[0 06 8 ] tm&&V§l<>m-&lCit. AGC©X-/>M 

AGCCX-OSj&frrt^t^ti^tctt. A 40 
GC©y-f>©Rarc. *X&ffi»miliil©JgIi2iliIS© 
ff^U<^£>_k#£„ HI 5 (A) K^-T + XltlBttft ' 
^«©8ftffeffi^©^^-fT> (tfifeffl) £>. AGC©X 
&s. -ecr. tX^^f^ 

7>U^H2035<b. AGC©-y-Y>fitCIt.CCA^< 
Kg«g3 *i 5 C t tt < , j§W& * X^tB^tf ft* -5. ^g- 

[0 06 9]£cfo\ ^fwT>SCj:&*X$a}-c-&< . 50 
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5ii£ic&. |aJ«Uc#iffl-e££. HI 8 <B) tc^-TJ: 

^s^m^iat. +x^tb©»*i-T'Sff^u^i' ; & 
/h3<-rn«M(/». iot. AGcy-Y>©^s»Kiifie 

Lt. *SK©MC>*Xtfctfj#T-#, ai«JK:*X}lBlE3*i 

[0 07 0] Jfc, *>7Xa-fexi2oott5^^fflt,iriii 

3ti/ttt#«#*a{ciiMMffll36*-r#Sfc«>. 

[0071] _h!2©=fc *>ic *¥£w<Dm3<Dmmmm 
-at. &m{smmmsi&. mmmmczi-rzAGcm 
«roy-/>a*tftwi/. y-Y>s«ctSDT+x^iii=& 

[0072] (mAcommmm) *»w©»4 ©^ss 

[ o o 7 3 ] h i 9 (a) it. ^mm<omAoymn<Dm 

$>z, hi 9 <b) it. m&mnmmmEicisisx&.u' 
u >x« o w»^R*ffln Lfc^m^s^g^^f 

ST?**. HI 9 (C) S^^f^ffl^^^fc* 

iBfli«HiafiB*^-rig-c*i. Hi9tc*si»r. u>x 

iooo». JgiJU>X-e&-So u>XM')*)JW^ISiooi 

». u>x©«»j*»iarrs*s-c**. mf^^-ioio 

ti. a^©«^S^©<fc 5 k. l?^ F«(c l Be© 
*^>o Jg^^-fgli!)^iai020(*. ««*^-*IBBi-r4* 

©•c&^ 0 tuMa^sio3o«. m&m^thtKD'j-t v v 
s-ixzmnL. mmmm&mi,\ z^^^y-t&^m 
-e$>&. fjMIi#l3io3ot*, Jt^*-7-ioiom^j©r^-a 
^0ft#©y-fe f h^^x^^-rscDsiaisgi. 
^ -r xjs#j&ii»* s ti fcr ± a ^iw&e-^as— s©e# 

u-^;b<&^f#-T S J: 5 {c^SBBIStfa: 5 A G C Md§ 

tt-r&fceOlci'^^X-J-SlIBrflWESti'COS. A/ 
D ^&Si040W: . bu Sail-?-Si030©aj ?>% -T-ii^-itMs 

^tC«ftr**«r**. *X&at»#B«J**©1400 

«. »s+xfti{±5«#i203i^«{c+x©fiBm$B*ie 
isffi^-r^^-c*^. *^7Xn-bxi2oo«. 

^£&&m^*£j&L. tB«K3R^ioioaj*©*XMiE% 
i5oo«, tt««^(c» it ««toiteffl*tf ft -5 ^©r* 

[oo74]i2o (a) « v m4<Dmm<D&m&Oov 



(11) 



IS 



£*M57'afeX©»j?££*Vf0-C&£. 132 0 (B) 

m-c&&o 02 occw-c, LPFi2ooij. mmtm 
amj-rasiMaHrc**. bpfi202«. &.mm^zm 
m-r&in&mffi-c&z. itsg+x^dj^©i203«. ata 
m#*>6*x£&iii-f s^ia-c&s„ ssa+xttiE^ig 

-rs^r-fes, &M*xiiiE^lsi2oa*, *x&tHfi 

^7^SJtIl#Sl205«. *X*iIEf£©J$afI^<!:fe^ 10 

ft m&m nz^f&f h^-nxh s n 

[007 5] ±ie©J: ^5C«fi£$nfc*^BJ©^4CD^ 

si 9«c^-r+x<4sm««f##si4oot? 
b. ssws*x*iai^i203*>6o«a:^x*iajffi#i203 

ltca-so-c. 020 (B) scnrfJ^fc. m*.\*\07 
u - a#© * x<mmmk <t %£ia&£iB«&&T * . 
#s£k&*s7 ®zmz.tct>> ^(Dwmz* xiw^i 

T. +Xtt«t«*fi#1401*4liSl/, 02 0 (A)©» 20 
a* XffiIE^Ki204 1 feU* X«ffi^ R12 o«c m^T 

©{f^i^;ucj;s*x#!m/£W'-eft< . *x©j%£« 

T. !*«<s^{C$*nS^>^Ay^X^+Xi^tH 

[0 07 6 ] ^xtmmutcMmoxiLmiimz, 120 

(A) CC^fi^iC, 2M5-:/CHzXl200©»a*X1i 30 

ie#I9i204 i feM* x«tiE#&i206«: \ht>tz>, mm& . 
< *X£t$tHcfc±r. ^f^r> (cftJUDi) £fflu-c 

* XliiET SCi^T # -2>©-C. jWJft* XfcSiEjWr ft 
[0 07 7 ] MS2K:, ->f -v^-ii)g?:»^tCb-C + X 

abscc, «^m^»^Sio2o-r»m*^©SMSai^ 
n *w»-r z>m,^c «. js^^-ioio©^ * 9 * -as ■ 

*V10000sec»©i«a'>+ •^^-(CT'SCitC.fcf]. Jg 

r s> ^-jiKl/60secCCj:b^-C/jN$ < ftS. 

[007 8] c©fc#>. /gliZIwilj^ccit^r u-<;u 

+• » *-aa*iBafc-r &«<t'^tH«^®{c&5. u/c 
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»«*t-ioio©~> * v $ -aa*«n»rccc-r 
sciccio. »sa*x«iai*©i203-c*x«im-e# 

S„ S^tc. +X{4gtffgg}##iai4O0{c^Xfigt»$fi 

[007 9 ]^. ch<,c£-?xmthti&*z&mffin 

ft-^1401*. M 2 0 CCTjrT <=t 5 (C, ^^77"D-fe^l200 

rt©»K* xttiE*ai204aof&s* x*iiE#l3i206(c 

UtfJ-fftB. *X{Sgt»^m^i40l£SigCCffia&< * 
X£tfcf±jL,fc±T\ ^r^r> £fflt,>r*x 
ffiuEtSCitf-C^S. 

[ 0 0 8 0 ] l/T . Ifi&^lOlO©^* -y *-flLK* 
[008 1 ] J:-,!. tS^*08H*K:lHBSti-r{C. * 

xfcfflfc»a&<fT&5c£**T*. artoft+XMiE* 
ff ft 9 c £ *sr * . &#ttRftflrv*fi£ c <t air* 

So 

[00821 S3K, &9&/M<ls-r*X&tftHtt-S 
#a*BMl!'*-<&. »#^T-.|BK)^lsio2or-. ft**;?® 

*SfgtSB$Pa*$lfiWT#tttiJg^(C« > H19 (B)K 
«fc *> (C . JSIS*^1010HUS© U > Xl000©^ «3 £$IJ 
Sp-TStifCfc-jT. ^XtfeW^tf&aci^-C**. 
U>X$g9f»#Rl00rT?. U>XiK9£. JSffiJR^C 

3b&JA6aci»«fc j >cc»ifflirs. »^^ioKWc^A5Ae> 
fcx»t§£\ I80JR^ioio©a^u-<;K*/h$i»„ c©fc 

^T-ioio©e+X«. i»a+X^tii^ai203-C^^{c:* 
X^tH^ r fffe i 5C<t^-c^^ o *Xfigtf«« 

s. 

[0 08 3] Cti(cJ:or^e.n5*Xfegtf#BM#l4 
01^, l2 0K^t<J;5K, 7^"d-feXi200rt©itS 
a* XffiIE^I3l204RO*feM* X*§3E^J=21206«: ffi^j-T 
tltf. +Xfig««lt#140l4«»Kffla^<+X?:^ 
U3lfc±t, ^f^7>(itiftl) £fflt>T*X?iIE-r 

KHttftK . WE© <t 9 CC * X{igt»$g^fBfS«J# 

©fisiw u fc«^©+ xt^m £ iai^©+ x 

lftUI*tfa5C£**'C**. Aot R*tcc-c«iso 
Wl>*X«m3WfttA*«fc5«:ttS. Jr-jT. atOftt 
X«iE*sff ft*; AJff«c»«Hi#*»S c £ *s-e# So 
ftfc. l/^OiOPENKtt, wsi»ei>tt^<* 

«W^ S 6, »^5R^©^*X^tli^tTft^C£fc 
T'*£o 

[0084] Sfc. 019 (C) CC^Sjfgi^SSSCC 
*st»r, tg«^T-ioio©+X{i^ttlR*8ico-c. *X 
©Hi3g(c*f L~am$tffiJEt!m=£ft ft o-r . *xr«ct» 

H*«clt'<-r*&?P©3> h^X K«r(SiSS-a-CgSrytft 
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ism. s»&KM»sci*sT*. n^omimmm 
[oo85] ±te©j: ^cc *%-w<Dm4 (Dmmomm 

[0086] ( » 5 aymm<omm > *?&»©& 5 ©ssss io 
■coy-/ >fi%tfctnu AGC®a©v-r>stcit;c-c 

L, A G C ®II©y Y >m i^^ff ° ©ft ° £ Sft 

*«^©+xttlB1»«K:j£i;r*x«r^3i£!!Mlifl#«: 

[ 0 0 8 7 ] 132 1 (A) «. **W©f 5C^ftO0 

*S. 0 2 liCfcUT. Jgfifcsfl-f-lOloW:. iI3?©JSfli$l 
g©<fc-5tt. wi/F«tcitfc©R#t&»t»U 1 20 

^©1030«. iMHR^ tftfJ© 'J Hr ? F -/ -f X4Bi*L . 

iMiasefT&i*. *5>^rs*st?**. bumh^ 
@io3o(i . M^^^ioioa^j© r y o ■vm^-.m^fD * 

$ ti/cT ^ n tfm.mmmfi-i£.<om j % ^j^^tmr z> 

£9tcSMmff&9AGCBK&. SMHSSttft: 
7 y a y ?fc(fcfi-«ttc *f u r A / D Z tabic? 7 > 

&tfi^faio3o©ta* £ y s> * jnt^{ca»-r 5 *«-c 
y-f >M*itti^f5i3oo(*. AGcsaaiKfcwsy 

oo«. JSg*Xt£ffiff-^i203i£«{t*X©tegti??R£ 
lESt^-rS^ST?**. *M^XD-teXl200tt:. «JK 
{f^£fegff^££f&U «**^ioiottl#©*Xt§iE 

£frfco>. njWiiiEtsfiifa^^er**. h«&«i§s 

[ 0 0 8 8 ] 02 2 ( A) {*. M 5 ©39S©»»R:*jW 40 
•5*^^7'o-feX©#fiS?:^'rS-C4)-S„ 13 2 2 (B) 

fc"B««i«seB«:js-ria-c*s. 022^-1,^, lp 

Fi2oi«. »«»^*tttiirsi»j|tiaHrc**. BPF 

^ttj^isi203«, «am^6*x*^tHf€»^-c* 

$am^©*X£ffiiE-f &3Mrc&£. fe^+XfcfilE^ 
©I206tt. *Xtfta(g-^(c8-5l»-CSaffi^©*X«r« 
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EfS©«Kfc*i^«**6»^®*4£*S-r<5*« 
[0 08 9] ±K©«fc3{c«fiS3ftfc*»W©l|l5©36 

»©«.««: *$«■ 5K«m#«aa^s©«)ft*iftia f a . 
H2 icc5%-s-y^>«*u*ai30ffc«. t?iMSi^©io 
3o-c©AGCMs«:*sc-f^y-r>M ; &®tb-rs <> y-/> 

§<£ttlft-^130l£. 02 2 (A) iCTjk-f t>jt 7^0t^ 

i2oo©iwa+ x^m#©i203^c war 4. 

[0 09 01 122 (B) {c^-r<fc^{c. AGCy-f> 

*ffi*Xtftffl*«1203-Ct;fc. *X£fmr&fc©©*X 
l/#l.»f^f •/ 7> U"<;H2035&. AGCy-/>K)S 

CTMflrrs. AGcy^>fi*iA#t>»^«:tt. Kft 
;n2035^#<-rs<t^4cfirfa)^--2)„ AGcy-/>i 

*vJn $ i >*§ilrfe Ht. RMi-9© * X£«£f p&©+ X 
LSft-^fii^y-r 7>u-"^H2035£/JnS < f -& J: 5 &cfW 
it^. mtf. 02 2 (B) ©£MC. A GC y'-Y > 
#2fg©i§£-{Ui. ^tit,cm®LX. ^XLgtOfil^y 

^ 7> u-^;n2035* 2 fgct-r si o cc$i]j3p-rn«A 

t,i. CtllCkiX. 02 2 (A) ©»K*XtfcW^!Sl2 
03«. A GC y -Y >©^bS^Cii^O/c+X^tH^f tz 

[0 09 i]*fc. +Xfi^tf#g«f##|gi4oor-« l * 

ji7 7'p-fe^©12 2 (A) ©iSlS+X^mft-^1203 
liSWt, 02 0 (B) (CtjVT i^CC. *X©figtf 

©i^^B^*+X<b*!l5EO. -e©iii5S©[4gtSf84+X 
&mfNRm#140l£L-t. 02 2 (A) ©i®Jg+XffiiE 
#Si204£feH*XffliE^Ki206-^ai^|-rs o ctiicj: 

or. «sa+xffiiE#ei204ifeM+xiiiE^isi206-c 

«. B*i^g-^-©m-^u-^;uii:J;-S*Xt^m?cWca< . 
8W*«^©AGcy^>*i+x©«sE«a[«:jccfca 

^^ + Xfe||±l^fa^4©-C. «*©*(,» *XJfiE*s-C 
[0 09 2 ] ACGy-Y>©15?S ; S:^-2)Ci 

^ff^c^sns^vyAy-TX^+xiisfei 

©ffit^X^tB^-Clt. ®^*X1iiE*^fa^. 

[0 09 3] *^7yp-feXX200tB^4fflt^r. 
02 1 (B) ©J:9iO:lSfll«yiSEa«fll6S-r««dCC ■ 

4„ 

[0 094 ] ±BB©J: ^5C. *^W©» 5 ©|QS©JK® 

>r*-rsAGc^a-c©yw>a4^tBL, agcmio 
y -f >*tciE i; r * x^tH ^tf & i w^ft #©+ Xfi 

Stf«*iE^Sf#L.. AGCinJl©yV>S<h^fg^ 
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<omn vmm ^©* x&mimcfc ex*** 

x, AGc®iicDy^>a(crt.i;/cji^%+xttim^-c 
*s„ 

SAGC«!iII-C©yi'>S ; &^aib. AGC^H©^ 
$R£fBii<S#U AGC^ll©y^>ffl<«:i*^#<D{f 

c&s. 

[0096] 023 ( A) #&W<Dm6<Dmife<Dm 
£>S. 02 3 (B) ». SS6©*Sfi©JK.®(CfcWSIft« 
2 3(C*>t^-C. y-Y >ffi$HJ^&1300W:. AGCMK 

isw^^-oe^fftH-r-s^iST-A-s,. *xts«tiWRfis 20 

}3^©1400«. ^g*X^UJfl^l2031?:SCC+XcD{i 

1 <D$m<Dm& t m c x& s c 

[009 7 ] ±IB© <fc 3 iCtf}/& <* tltc*&W<Dm 5 ©31 

gtff$R<£i3^©1400£ttfln-fS. BU#lffl3M2l030Ct*5tt 
SAGC*aiI©^>:R£. y^>St^ttJ#Sl300r# 

m-fs, *©^>g(ts-3UT. 023 (a) tc^-r 

If # U * X^m#l3l080© mtl >fii£ils1J{ffllT 30 
S„ Se-K, ft^U^^*X^ffl#iai080©ft-^U-<;U 
*X^tlHt-^1081*, *Xfirgtf$g^#iai400(CtiJ^ 

-rs» *xeatt?gffi}#^si4ooKfBiasj#3ns+x 
timmmcmrs^x . *xiiiE-rs. 

[009 8] fi-^U-^>»U*X^tB^3l080{CfeWS + X 
^4«9bTl^. -e©/c«6, K^i»S3KK«ft-^io 

S„ 3 6tt. C©M^U^^X^tB^@1080*^©ft 

^u^u+x^mm-^- 1081*. +x{£tg«$a®^#Si4 40 
oot, &y u-A«c«o-ciB»«J#-ra. +x©^« 

x{4gft^m-^i4oiiur. +xtiiE^gio9(yNm*-r 
s„ 

[0 09 9 ] *XMiE#©1090T« > 07 «C^Lfcff# 

noiSrfflt^T. *XE^£Jil3iB^©^ffi*-CMET 
S. CtitCfc*). Bfc(&ff-^©fi^U^UCJ;&*X#;m 

/cw -c& < . wwg*t© a Gc^v>ai+ x<Dm^m 
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(,^XffliE*5-c#S„ *©*g*. ACG^'-f >©i$?Sg£ 

swicia<. wtim-sf s^> x£ 
^xi^aj-rsci^fgjii-c^So 

So 

[0100] S/c. #>v7'a-feX:ooottJ;*j£ffl<,:>T. 
02 3 ( B ) ©<fc 5 ^H^Mffl^g^^T s^tc 

m&x* Steak, s gat>Hi«^ffl*ff * *> c t&xz 

So 

[0101] ±§B©J: 5 St. ^|g©m6©Syg©ff^ 

<Dyk&mmttt? s a g c tmx<ov -< >»4tfttu l, . 
AGcsas©yw>fitcft;DT^x^aj4tf%c». bmr 

<l^©+X{4M^R=5rfBSi^L-. AGC^S©-^ > 
Si l*^ff -^©fi# U^JU i^^I#©+ XftiltfWRSC 

it. u x * X£^ /uafc&ft *t-r s * x*§iE* t f a *> 

titl%tLtc<DX\ Bfc&M-^H-^U-^l'iAGC&iffl© 
y-f >*£ *X©^$5SiCl£ D/cS^JfoC *Xt^tB*sr' 

*x£ffia&<jtiEL;fcii:y^5 v *u>y©s 

[0102] 

■CI*. Kfte ^ffl^gtc. 

P.fi^iS^+X^tB 4tf «c *> * X^m^S^ 
[®^fc©-c, «^*^©+X4 1 limma-cffiiSJ; < nn 
iETSC £#-C#S£l,> 5 ?>ns. 
[0 10 3] *fc, »Sft-^U^^6 + X4«ltBLfc 
®#«:S^u-c. 8fSft^£fe^fs^©M*«:>!*Lr+ 
X*fiE-r4#l8*fll*fc©-C. [H]8S«^©li»n*lip^-o 
m<£J^©*X£^gJ;<MiEC#S£<^^# 

[0 104] */c. K«ifOAGCy-f>fiKl£Dt 

•C. AGCMll©y-r>S(Cl£:DfcMW^ + X^a5ds-c 
^S<tC^5»m*if#6nSo 

[0105] S/c. i*^f^©*Xligtf?R4riai^^ 

•rs^ei. *xeatim{cs-5^-c*xiffljE*tffe-5 
*fc©-c; ^ft^tc^sns^ >^A^y 

-f X?r+Xiis^ai-r S C £ C £*i-C & S i 

xftm*sf#6ns. 

[0 1 ] *H0J©^ 1 ©J(Elfe©»««:*jWS8MR«-^«i 

[02 ] *%9j©& 1 ©Siss©^ya(cfcws^fi-^$!i 
a«s©^*B$pdjta«ijft^47n-r0. 

[03] (A) *ftW<Dm 1 ©SISfe©f$fi|{CfcW S^{^ 
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m^mt>^-rmt. (c> 

04. (d> mftmmmm^zifrrmt. <e)#« 

mmmamm^zfn?m t . c f > ai«aMftKft&#« 

[i4] *mn<DB i 4 
mn t &wmnmmsm 4 <t# u -< a * x t, # <- >«© 

[16] *5&W<Dm 1 ©JIM©J&«fc*»4IMWg^« 

a3£g©fi^u^*xi$a^j&©rajS£^ir0. 

[07 ] :*3eiB©SB 1 ©*SS©^filCc*jW*efc^f#ia 

mksfommsn^* x**»» $ nfc«&<z>«2«s:%gfe 

[09] (A) *^©mi©jSJiS©^CC*jWS!ft^ 20 
l^ffliao. S»«#«*«^: LONG©#t4* 
SW 0 4 . (B ) #WW3fclMkfiH» : S H O R T©# 

i±*svr 0 t . ( c ) ^mi$m«K»s^(c ^tvh 

(OFSETl) tJl»Ofe»^I)»ll*wfBi. 
(D) WIUKMRS^&AWMbKMRA->90^« 
5VT 0 4 . ( E ) »««^iiJE*«aMS-#<OWtt* jftf H 

i . ( f ) &tim*m*w>im&rrra. 

[010] **WoaS2©*tfi©JK»K:*JW4Wl««# 
*&ai|g©lSfiBXp ? £>0. 

[011] ^HO*2®JBk<D^Cc*tt&Kfeflre 30 
Mll^g© iJ M =7 X o Hz x ©«j£*7j*-r 0 . 

[012] (A) *!%W©»2©S6jS©^.««:teW4K 
«f#^a^»©lg«&^#fiife©tl^©fe7 v ;U£B5 

m^*^-T0. 

[013] ( A ) *»9B©»2 ©HJtO«JB«:fcWS!ll 
#«#««§aB©««3R^-«:* X**S*ti**?-*5*-r 
04. (B) »«5R-¥-«:*X*Si&SJ3£. iWKffi^tc* 
X©iJSf3!>5£,6C4£^-r04. (C) MiTK+X 

Sii^lc+XflD^IPiifeS C 40 

0. 

[014] ( a ) *mw<Dm2 commmmictei-tzyt 
( b ) * a^xiiiUE#^flWEfcijvrig. 

[015] (A) *^BJ(Ol^2©*te©ff^^*3^i,l^ 
&fi#*S«S^©*¥ 3 BI* x SOt 3 7 -Y > ©SKIf" 
(C*X*ife5«^ipti<i:, (B) Tk^PSH^xSit 

3 7 -y >©ina<g-^©^xffliE©i«^-^-r04 . 

(C) 7K¥5i®jRxffiit5 5--f>©feMft-^C*X*s& 
£#^•£71^0. 50 
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[016] ( a ) *&w<Dm2 (Dmmommicisvzm 

tSfa^S^©feM*XffliE#ia©t9f!£^^-r04 . 
(B) fe^{E#K*X#&£^£*-f0£, <C) * 
¥ 5 SBfi x ffi£ 1 7 -Y >©fe^ff #©* XffiiE©ilT* 
^"f0, 

[017] 3^W©» 3 W 4 BMfcfi-^ 

[018] (A) ^%?3©^3©ID5M©lf^«:*J^-5.K 

^ft-^a^s©^ y ^ x p -tz x ©njfs^-r 0 4 . 
<b) a g c <D§mz^:v zmkmrn^com" u-^4 * 

XL- & -T * T > U-^ i\>*.m-f 0, 
[019] (A) *ft3g®JM<D^®$ltt<<:fett&ft 

^{t^a^a©^xn>^0<!:. (b) u>xso* 

04. ( C ) Ifc&M^aSSg&^/ciE&a&ailil* 
[02 0] (A ) **M©*40as»©«l»«:4jW4!fc 

fgft-sf atasig:©*/ y 5 x n-te * ©«jss*^-r 0 4 . 
<b) *xfi«f««*a*SK:*jw**xtfta*tt*^ 

-T0. 

[02 1 ] (a) *mA<Dm4<Dmm<DBmK.tovz>m 
«ft^a^g©* y ^ x a ^ ©«}^m^0 4 . 

(B) A GC<D^S%SW5K«f ^©t^KAi + 
XL/ ^t><By 5^ ^7>l/^H:^-ri, 
[022] ( A ) XmMOm 5 ©Hlte©^SS«:*j W 3 i* 

ffe<t#^a^g©* >7xn-fex (DMr&z^-t 0 4 . 
(B) BA^ff^a^s^^/ciii^a^g^^-r 
0. 

[023] (a) x.mwomBvgmvti&Micisvzm 

fSffi-f&a^g©* * 5 X a -te ^ ©*fi££^-r 0 4 . 

( b ) l*^^f-^Ma^g*^^fc-^ii^tea^g^r*•r 
0. 

[024] c a ) '&*<Dm&m^mmm.<DmfS.*n■.■t 
04, ( b ) ^(omimm&mmmcommx^mm 

B©«mS4S«-|gi. (C) Bi$4tfffiiESft<Dl*l££ 

^-r0-e*s„ 

100,1010 ffi&Ml- 
110,1040 A/D^lft^ 
120 0#tM@fMMIDI8 

130 ^miaiss 

131 l/#l*fiffA 

132 L^CMilB 

133 ffiiElHlSS 

150,160,220,230,1093 X 'J X7 P X 

1094 ,1095 ,1096,12062 7 'J y Xt7 P v X 

12063 ,12064,12065 V ') y 7~7 P v X 

170,180,240,1097 ttlgtg 

1098,12066 flD£D|§ 

190 , 200 , 1082 , 12034 ttMZfc 
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210 mmm&% 

250 -feu***K 

1000 i">x 
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